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THE BRITISH FOUNDRYMENS’ 
ASSOCIATION. 





We have pleasure in an- 
nouncing that the Council of 
the British Foundrymens’ Asso- 
ciation have passed a resolu- 
tion to notify their members 
that “The 


Journal,” be 


Foundry Trade 
recognized the 
official organ of the Associa- 
tion. We need only say that 
this resolution is especially 
gratifying to the Editors of 
this Journal as being some 
indication that their efforts 
to produce a Magazine which 
shall cover the Foundry and 
Pattern Shop injall their at- 
tributes is receiving recogni- 
tion. In these columns from 
month to month will be printed 
all information relative to the 


proceedings of the Association. 





THE BRITISH FOUNDRYMENS’ 
ASSOCIATION. 


The President, Mr. Robert Buchanan, 
will lecture on ‘“‘ The Principles and Practice 
of Coremaking.” at the Meeting of the 
Metallurgical Society, on Saturday, Jan. 14, 
1995, at 7 p.m., at the Municipal Technical 
School, Suffolk Street, Birmingham. All 
Members are cordially invited to attend. 

F. W. FINCH, 


Hon, Secretary, 
Kingston House, 
Landsdown Road, 
Gloucester. 
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CASTING LINERS AND VALVES 


(By Anti-FRIictTION.) 


THERE are many kinds of liners, and the 
treatment for each kind differ, sometimes 
very materially. 

Let us take for our first example liners 
cast on to tail shafts. These are generally 
cast where the bearings are placed, 
though to make a more excellent job. far 
more of the shaft should be covered, but 
in covering any part with a liner much 
care should be exercised. If a brass liner 
is to be cast on to the tail shaft, where 
possible the author would always 
endeavour to cast these at two operations. 
Thus, if the liner is to be 1 in. in thick- 
ness, cast 4 in. on first, then finish the 
other 4 in. Though this is making two 
operations, it will be found in the 
majority of cases to be the cheapest in 
the long run, and the finish of the liner 
thus made can always be assured, seeing 
it is “ brass on brass,” whereas in the first 
coat, when the metal is cast on to a steel 
shaft, the resulting liner is generally a 
very poor specimen, full of blow holes, the 
shaft causing a spongy casting, which is 
overcome by producing the liner at two 
operations, and allowing the necessary 
vents, also risers for feeding. 


White Metal Liners. 


Some of these are cast and placed in 
position, and others are cast as so many 
strips, so as to be driven into the bear- 
ings, the bearings in the first place having 
been cast, with dovetailed apertures, to 
admit them. After they are driven into 
place, the bearing surfaces are turned to 
admit of the finished diameter of the 
journal. The metal for this should be a 
white brass and not bronze, a stiff alloy 
such as the following being good :— 
Copper, 5 parts; tin, 26 parts; spelter, 69 
parts. 

Referring to the trouble that occurred 
in the making of a liner, referred to in the 
columns of this journal a short time ago, 
from the description given the liner 
evidently was cast flat or horizontal. If 
such was the case it was not by any means 
the best way, the better method being to 
cast it vertically or nearly so. Coke could 
hardly have been said to have caused the 
failure, but more probably the metal was 
cast hot, and the dross or zine oxide 
caused by the heat of the metal entered 
the mould and caused the holes in the 
“liner.” The question arises, was the 


mould dried. If not, and the casting was 
of any fair weight, then the sponginess 
might easily have been caused by steam 
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generated in the green sand mould that 
was unable to escape before the metal 
solidified. In this case the part of liner 
that would be spongy would be contained 
in the top or cope side of the mould. 


Bronze Locomotive Valves. 

I will next, for a brief moment or two, 
touch upon the question of casting such 
work in “bronze” as locomotive valves. 
Gf course each railway or engineering 
company has its own particular designs, 
but as they are all for one purpose, they 
are, in essential particulars, the same. 
As in pattern, so in the “alloys” of 
bronze, each company has its own mix- 
ture, and vie with each other to produce 
a valve that shall stand the largest 
amount of wear before being consigned 
to the scrap heap. 

The valve should stand any pressure of 
steam without disclosing defects, other- 
wise it is useless, seeing that the escape 
of steam through any defect would so 
seriously affect the efficiency. 

For casting such valves the cavity un- 
derneath, whether produced by a green 
or dry sand core, can make little differ- 
ence, but the point to be taken into con- 
sideration is the question of contraction, 
owing to the hardness of the bronze. The 
making up of the mould presents no more 
difficulty than any ordinary engineering 
casting, excepting that it is far best to 
have a double gate from the runner, and 
the latter being of good diameter, it is 
seldom that risers are called for. This 
method will ensure a better casting than 
is often the case with one corner runner, 
this latter being. to my mind, a very 
unsatisfactory way of casting them. When 
the cast has been made, as soon as possible 
turn over the mould and take off the 
drag, and carefully get out the core or 
loosen same. This being done, the valve 
will be able to contract, without let 
or hindrance. There will be fewer re- 
jections, as the metal will solidify, with- 
out cracking, as it meets with no 
opposition, when the core is loosened or 
cleared out after being cast. 

oO 

Mr. W. Barpi1, who resigned his posi- 
tion as manager of Heenan & Froude 
Limited, of Worcester, he having ac- 
quired an interest in the works of the 
Wantage Engineering Company, Limited, 
of Wantage, Berkshire, has now taken 
over the control of these works, which are 
chiefly owned by the trustees of the late 
Lord Wantage, and have been est»blished 
over 65 years. We understand that the 
firm intend to considerably deve!op the 
manufacture of mining machinery in the 
near future. 


MOULDING A GROOVED CRANE 
BARREL WITHOUT A PATTERN. 


By R. D. Wetrorp. 


By adopting the method here described 
crane barrels of various sizes can_ be 
moulded without the expense of providing 
a pattern. After the tackle has been 
provided the only requirements will be the 
provision of two boards for each barrel, 
and the actual time occupied in moulding 
will not exceed the time usually occupied 
in moulding from a full pattern in green 
sand, with the advantage of obtaining : 
better and sounder casting. 

The first thing required for the job is 
a box, which, as it will have to be a 
special one, will have to be considered in 
some little detail. The best and most 
useful type of box will be of the frame 
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type, with loose bars which can be re 
moved and others inserted to better suit 
the particular barrel to be moulded. It 
will also have to be provided with facing 
pieces on either end to serve a purpose 
which will be described later. The 
sketch of box, as shown in Fig. 1, will 
almost explain itself, and will be found a 
very useful size. Both halves are 
made exactly alike. Holes are shown 
in the ends for loose trunnions, or fast 
ones can be cast either on or in. Holes 
are also shown for loose trunnions for the 
purpose of turning the box upon its end 
for casting if required. 

Provision is also made for bolting plates 
on if thought necessary by means of holes 
in the flanges. If rammed up in a hole 
about 4 ft. deep plates are not required. 
Facing pieces, as shown, must be cast on 
ach end, and a hole left in one part for 
running purposes. When cast the joints 
are planed, and box parts fastened 
together. Holes are now bored in the 
lugs and pins fitted. The facing pieces at 
the ends are planed, and a 2-in. hole 
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bored exactly in the centre of the joint 
so that the hole in each half of the box is 
equal. 

The next step will be the provision of 
suitable appliances for sweeping purposes. 
A bar 7 ft. 6 in. long, 2 in. diameter, ana 
perfectly round, with one end made square 
for a handle to fit, will be required 
(Fig. 2), also three arms (Fig. 3) provided 
with set screws, and made a good fit on 
the spindle. Two stop pieces, as shown 
at Fig. 4, will also be required, and an 
arm, Fig. 5, provided with a small wheel, 
in order that it may run on the guides. 
Next is required a right and left-hand 
guide for the pitch of the groove. These 
must be made with facing pieces on the 
backs similar to those on the box ends, 
and a pitch guide piece on the front (see 
Fig. 6). These can be made off a whole 
pattern, and split or cast in halves. 
When pitch guides are cast the facing 
pieces are planed or filed, and they are 
placed in position on box ends with the 
half hole in centre, fitting the half hole in 
box part. Holes are then bored through, 
and set screws provided for fixing them in 
place. The next item for consideration 
will be the sweeping boards, of which two 
are required, one a plain board to sweep 
the barrel (Fig. 7), and another to sweep 
the grooves (Fig. 8), with holes as shown 
for fastening purposes, for which small 
bolts can be used. Having provided all 
the tackle the actual work of moulding 
can now be commenced. Loose bars having 
been cast to suit the diameter of the barrel, 
they are wedged in, keeping wedges below 
the box edges. The box parts are now 
turned over and laid down on their back 
side by side. Sand is now rammed in 
level with the joints, and strickled off 
level with a straight edge. Now the 
board (Fig. 7) is fastened to the spindle 
by means of the small arms (Fig. 3) and 
the spindle placed in the box; fix the stop 
collars (Fig. 4) in position on _ the 
spindle, outside of the box, and touching 
the small facing pieces. These pieces will 
ensure the mould joining accurately when 
put together. 

Now cut the sand away so that the 
board clears about ? in., and wet the face 
of the sand with thin clay water, and 
strike up, or rather rough up, in the 
usual manner with loam. Then transfer 
the spindle and board to the other half of 
the box and repeat the process. A light 
board to place on the joint while sweep- 
ing will be an advantage. 

The moulds are now plain barrels and 
can be left to stiffen overnight or stoved 
as desired. Next morning replace the 
spindle in the box, and fix the board (Fig. 
8) to the spindle, placing the end groove in 
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position near the end of barrel. Fix the 
guide with the wheel attached (Fig. 5) 
securely to the spindle, and touching the 
outermost edge of the pitch guide level 
with the box edge. 

Now sweep up the grooves, taking care 
that the wheel of the arm is kept close up 
to the pitch guide. Start from the point 
where the board was set, and as the board 
is moved round by means of the handle 
on the spindle, the grooves will follow the 
guide on the box ends, and will, in the 
half box, gain half of the pitch. If for a 
right and left groove the board will only 
require to be half the length, and is swen 
in the same manner a3a full length board. 
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The spindle is then moved to the otasr 
half box, and the process is repeated. [n 
the case of the right and left-hand groove 
the pitch guides are now placed on the 
other end of the box parts, and the other 
half of the grooves swept. 

The mould is now complete except for 
runners, which can be cut out of the joint 
and made either to cast on end or on the 
flat, as preferred. The mould is now 
dried and blacked off, the core being 
made and inserted in the usual manner, 
care being taken to fasten it well down 
by means of a small bolt if the job is to 
be cast on end. The resultant casting 
should be good, sound, and accurate, re- 
quiring nothing more than the attention 
of the fettler before the ropes or chains 
are attached to it. 


——-0 —— 
James Netson & Son, Alma Boiler 
Works, Gallowgate, Glasgow, has been re- 
gistered as a limited company. 








ae ery 




















eS eee 








THE FOUNDRY TRADE JOURNAL. 


CASTING STEEL WHEELS FOR 
PIT TUBS. 

Tue preparation of moulds for casting 
tub-wheels is an exceedingly simple opera- 
tion. As shown at a, Fig. 1, the pattern is 
accurately made in one piece, with a metal 


a 








pattern plate, the two portions of the 
wheel being on opposite sides of the plate. 
The two mould-boxes, b and ¢ (Fig. 2), are 
cylinders of sheet metal, which are 
springy, and are tightened up with thumb- 











screws. Both the top half, b, and the 
bottom half, ¢, of this box carry a couple 
of projecting spikes, which serve to guide 
the pattern plate, and are of such a length 
that the pattern cannot get out of place 
in being withdrawn from the sand. Con- 
sequently, the sand does not collapse, and 
there is no need to repair any defects from 
this cause afterwards. 


Figs. 3 and 4 illustrate the manner in 
which the mould is prepared. As-soon as 
they have been properly rammed, the 
lower box is taken away first, and is laid 








Fig. 3. 


on a bed of sand, whereupon the pattern 
is withdrawn from the upper box, which is 
then placed on the lower box. On loosen- 
ing the screws, the elasticity of the box 
walls causes them to separate from the 
sand mould, so that the box can be taken 
away easily. A number of the finished 
moulds are laid, side by side, on the bed 
of sand (Fig. 5), and the intermediate 
spaces between them are filled with 
rammed sand. To prevent the pouring 
gates and vents in the moulds admitting 
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any sand during this operation, they are 
covered with a metal plate. The ramming 
of the sand fixes the upper and lower parts 
of the moulds firmly together, and renders 
weighting unnecessary. The cores for the 
axle bushes are put in shortly before cast- 
ing. Two men can prepare 60-80 moulds 
in a 10-hours’ shift. All sizes of tub- 
wheels, up to 20 in. diameter and 1 ewt., 
are cast in green sand. 

Hitherto, the bulk of the steel used for 
these purposes has been produced in 
crucible, or in open-hearth furnaces, the 
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former being expensive and, indeed, un- 
profitable, except for better grades of 
steel, whilst the open-hearth process 
necessitates a large output if it is to be 
at all economical. These considerations, 
in conjunction with the difficulties in the 
way of turning out really good and re- 
liable steel castings, have, up to the 
present, kept this class of work entirely in 
the hands of large and _ well-equipped 
works. Lately, a small Bessemer plant, of 
the Schmidt-Zenzes type, constructed by 
Fr. Gebauer, of Berlin, and illustrated in 
Fig. 6, has been brought out, by the 
use of which it is claimed to be possible to 
produce steel castings in small quantities 
with the converter, so that any iron- 
founder can enter the lists as a competitor 














Fig. 5. 


in this trade, and engineers, even, can 
make their own castings. At the same 
time, this plant forms a useful accessory in 
large open-hearth steel works, since, on 
account of its adaptability, it may serve to 
either supplement the output of the large 
plant, or replace the latter when orders 
are slack. For a production of 10-15 tons 
per diem, the plant consists of two con- 
verters and two cupola furnaces, together 
with the needful accessories. 

The special advantages claimed by the 
makers of this plant are that it has a 
large producing capacity in comparison 
with the cost of the installation, can be 
easily adapted to any existing foundry 
plant, is easy to manage and needs but 
little attention, has a low percentage of 
waste, the blow is completed in a very short 
time, so that several charges can be col 
lected and used together when large cast- 
ings are required, and it furnishes an 
excellent steel, 
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FAN AND POSITIVE PRESSURE 
BLOWER TESTS.* 


In a recent paper by Mr. Thos. D. West, 
entitled “Fan Power for the Cupola.” 
Mr, West gave his experience in installing 
a fan for cupola work. He included data 
which showed that it required a very much 
greater horse-power to run the fan than 
had been anticipated by the 
makers. He called attention to 
the fact that the data supplied 
by the fan builders made no mention 
ot the horse-power required, and contended 
that some data should be compiled show- 
ing the power used in running a fan with 
an open and closed outlet. This paper 
brought out a very spirited discussion re- 
garding amount of horse-power required 
to run a fan blower and a positive pressure 
blower. 

A committee was appointed, as a result 
of this discussion, to investigate this ques- 
tion further. They sent out a list of 
questions to representative foundries, 
hoping that the answers would determine 
approximately what horse-power was being 
used to run a fan and a positive pressure 
blower. Interesting answers were received 
to these questions. Very few of them were 
complete, however, and it was impossible 
to obtain from them the information de- 
sired. These replies were tabulated and 
presented to the Association at a subse- 
quent meeting. The contradictory results 
reported in these answers were very un- 
satisfactory to the committee, and Mr. W. 
H. McFadden, a member of the com- 
mittee, volunteered to have a test made at 
the works of Mackintosh, Hemphill & Com- 
pany. He contended that, in order to get 
a true comparison, tests should be made 
under exactly the same conditions. In- 
quiries were sent out to different fan and 
blower makers for fans and blowers to 
be used in the test. The Connersville 
Blower Company, Connersville, U.S.A., 
and the B. F. Sturtevant Company, Hyde 
Park, Mass., very kindly agreed to supply 
a positive pressure blower and a fan 
blower, respectively, for the test. 


Construction, 

The size of the cupola, together with 
other necessary data, was supplied to each, 
and the selecting of the blowers, pulleys, 
ete., was left to them. They were asked 
to have their representative present at 
the test, and both sent their mechanical 
engineer. The capacity, speed of motor, 


* Read before the Pittsburg Foundrymen’s 
Association. The tons used in this paper are tons 
of 2,000 Ibs. 
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sizes of pulleys, position of blowers and 
fans, and the arrangement of the piping 
was satisfactory to the representatives otf 
the fan and blower makers. 

The 33 cubic feet positive pressure blower 

was placed on a solid cement foundation 
at a considerable expense. The No. 10 
fan was placed on a heavy oak platform 
directly over the blower. They were so 
arranged in order to save room and piping 
and to eliminate one bend in the pipe for 
fan connecting. It was necessary to have 
one extra elbow in the blower connection. 
The pipes enter the cupola at the top of 
the wind box on opposite sides of the 
cupola. The pipe was No. 10 riveted, and 
was guaranteed air tight by the makers. 
A water column pressure gauge was used 
for taking pressure, and was attached to 
the wind box of the cupola. 


Speed of Motors and Blowers. 

The same motor was used for both tests 
(a 50 h.p., 220 volt, shunt-wound, rated at 
825 r.p.m.). For the blower test, it was 
run at an average speed of 819 r.p.m., and 
for the - test at a speed of 839 r.p.m. 
For the fan test the motor was equipped 
with a 30-in, pulley, and the fan was fitted 
with a 16-in. diameter, 15-in. face pulley 
The Sturtevant Company had previously 
notified us that they desired to run the 
fan at from 1,500 to 1,550 revolutions. 
The blower was equipped with a 60-in. 
pulley, 15-in. face, and the motor was 
fitted with a 12}-in. pulley. 


First Test—October 17. 

In the first test the blast was supplied 
by the No. 10 Sturtevant fan. 

Sixty thousand seven hundred (60,700) 
Ibs. of metal were charged into the cupola. 
One-half scrap and one-half pig was used, 
as being a fair representative of ordinary 
foundry practice. Fifteen hundred (1,500) 
lbs. of coke were charged on bed, followed 
by 4,500 lbs. of iron. The balance of the 
heat was made up of 4,000-lb. charges, 
with 450 lbs. of coke to the charge. The 
last charge was 4,200 lbs. of iron. 

Readings were taken every ten minutes, 
the pressure at the cupola being taken at 
the same instant as were the readings at 
the motor. Table No. 1 gives a condensed 
record of this heat. 

This shows the time readings were taken 
the pressure at the cupola, the tempera- 
ture of the metal, the current and voltage 
readings, the electric horse-power figured 
from the latter, and the  horse-power 
figured from the curve furnished with the 
motor. The temperature of the metal was 
taken in order to determine whether there 
was any decided difference in temperature 
of the iron melted with the fan and blower. 
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The material charged, including coke, was 
all accurately weighed. The melted iron 
was weighed as it came from the cupola, 


Table No. 1. 
Electric 
Pres- Number Number horse- Horse- Tempera- 
Time. sure. volts. amperes. power. power. Speed. ture. 
2.02 12% 212 145 41.2 36 840 
2.10 12 208 155 43.2 38.5 844 
2.20 1™% 215 148 42.6 88 840 
2. 12% 216 144 41.7 37 845 


2.40 13% 216 132 38.2 33.5 850 
2.50 13% 220 128 87.7 82.5 840 
3.00 13% 218 130 8s 33 840 
3.10 13 218 128 87.4 32.5 825 
3.20 1% 218 120 35.1 30.5 840 





330 13% 220 126 372 825 6845 § RUS 
340 13% 216 125 862 815 880 ...... 





3.50 13% 220 115 33.9 30 845 
4.00 14 217 128 358 231 847 
410 14 217 112 326 845 
420 14 219 «4112 «82.9 «= 28.5887 
430 14% 217 110 32 27.5 840 
440 138% 217 105 3805 2% sss { Gicane 
450 18% 214 105 301 25 Oe” gece 
5.00 138% 214 110 31.5 26 eee 
3.10 18% 28 110 821 275 888 ...... 
5.20014 219 +110 «4323 «28 Me Sacvea 
530 14 220 «4115 «33.9 S80 Oe wosscs 
540 138% 220 120 354 31 eee 
5.50 138% 219 130 882 885 8387 ...... 
Average. 13.6 eee eee 35.8 31.2 839 


and is recorded in Table No. 2, which gives 
a record of the iron melted as each ladle 
was taken from the cupola :— 
TABLE No. 2. 
Time Amount 


Time. taken. melted. 
Hr. min. Ibs. 


Wind on ese «- 2.03 
First tap nie es coo Deed 0 2 
First ladle out mA o- 328 1 45 27,630 
Second ladle out... «- 4.39 S is 14,70 
Third ladle out 5.10 0 31 6,000 
Fourth ladle out (bottom 

drop) ewe DAS 0 38 7,800 
Amount taken out in 

shanks mee 700 
Amount left in ¢ upola AZ 800 


« 57,680 


Total amount melted iron 


Figuring from the above data, we find 
that the heat lasted 3 hr. 46 min. The 
average amount of iron melted per hour, 
based on iron melted, was 15,312 Ibs., or 
7.65 tons. During the first part of the 
heat, the cupola melted at the rate of 
17,200 lbs. per hour. In the middle of 
the heat, it was melting at the rate of 
about 15,000 lbs. per hour, while at the 
end of the heat it was melting but 
12,200 lbs. per hour. This decrease in the 
rate of melting was due to the fact that 
the tuyeres became partly closed up at 
the end of the heat; consequently, less 
wind was supplied by the fan. These data 
are included in Table No. 3. 
TABLE No. 3. 
Total time of heat . Shr. 46 min. 
Average melted per hr. based on 


iron charged . 16,116 Ibs. (8.06 T) 
Average melted per ‘hr. based on 


iron melt*d 3. (7.657) 
Rate of es first of heat oa (8.63 T) 
middle of heat... 3.(7.5 T) 


end of heat 


s. (6,12 T) 


” ” 
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From Table No. 1 we find that the 
average electric horse-power consumed 
would be approximately 35.8. The heat 
lasted 3.76 hours, so that the total e.h.p. 
consumed was about 134.8. The amount 
charged was 30.35 tons. The e.h.p. hours 
per ton charged would consequently be 
4.41 and the k.w. hours per ton charged 
would be 3.29. From these data, with the 
cost per k.w.h, known, the exact cost 
of power for the heat can be figured :— 


TABLE No. 4. 


Total length of heat 


. . Shr. 46 min, 
Average horse-power consumed by 


motor ... ‘ioc 35.8 
Total ¢e.h.p. hours for heat ne eae 134.8 
Tons ¢ -harged... ve 30.45 
E.h.p. hours per ton “charge d. ev 4.41 
K.w. hours per ton charged _... , 3.29 
Tons melted ... an 28.84 

E.h.p. hours per ton melted iron... 4.67 
K.w. hours per ton melted iron eve 3.41 


Second Test—October 19. 

In the second test, a 33 cubic feet Con- 
nersville blower was used to supply the 
blast. The conditions prevailing during 
this heat were the same as governed the 
test on the Sturtevant fan. The same 
motor was used; the proportion of pig- 
iron to scrap was identical; the cupola 
was charged in a like manner, and the 
scrap selected was of a similar grade to 
that used in the previous test.  Sixty- 
three thousand lbs. (63,000) instead of 
60,700 were melted. Fifteen hundred Ibs. 
of coke were used on the bed and 4,500 
lbs. of iron were charged on the first 
charge. There were 450 lbs. of coke and 
4,000 lbs. of iron in the next fourteen 
charges. On the 16th charge, 300 Ibs. 
of coke were used to 2,500 Ibs. of iron. 
This proportion of coke to iron gave a 


ratio of about 1 to 8, which is a fair average 


of foundry practice. 

Table No. 5 gives a record of the time 
the readings were taken, the current and 
voltage, the electric horse-power, figured 


Table No. 5. 
Blectric 
Pres- Number Number horse- Horse- Tempera 
Time. sure. volts. amperes. power. power. Speed ture. 
2.00 10% 224 80 24 19 SE lcwesee 
2.10 14% 217 110 32 28 830 
2.20 14 218 108 31.4 26 830 
2.30 16% 218 118 34.5 30 835 
2.40 18% 218 130 38 32.5 835 
2.50 21% 216 150 43.4 39 aoe 
3.00 23% 214 152 43.6 39 810 
3.10 23 215 152 43.8 39 810 
8.20 23% 212 152 43.2 38 810 cachen 
f 2,165 
3.30 23% 214 155 44.4 40 812 4 (ladle) 
L first 
3.40 25 212 156 44.3 40 815 
3.50 24 216 160 46.3 41 815 eee 
4.00 24 214 165 47.3 42.5 820 1 Zits 
275° 
4.10 25 210 177 49.8 45 815 4 (ladic) 
| second 


4.20 24% 212 170 48.3 43.5 816 
4.30 20% 214 145 416 36.5 830 


440 W% 214 140 402 35 830 
450 19% 218 122 354 80.5 780 .. 
Averazc.20% ...  . 4006 358 619 ... 


from the same, and the horse-power 
figured from the curve sent with the 
motor. The speed of the motor and the 
pressure readings were taken at identi- 
cally the same time as were the volt and 
ammeter readings. 

Table No. 6 gives a record of the iron 
as melted :— 

TABLE No. 6. 


Time Amount 
Time. taken. melted. 


Hr. min. Ibs. 
Wind on ide --- 2,00 
First ladle out ae ooo 1 33 31.800 
Second ladle out... . 4.05 32 12,100 
Third ladle out , 4.28 0 23 6,620 
Fourth ladle out (bottom 
drop). 4.49 0 21 6,950 
Taken out in shanks, oe ft 
in cupola, ete. ... 2,207 
Total amount melted iron ... os - 59,677 





The total time consumed was, there- 
fore, 2 hr. 49 min. The average melting 
per hour figured on the amount charged 
was 22,368 Ibs. (11.2 tons). The average 
per hour figured on the amount melted 
iron was 10.6 tons. During the first of 
the heat the iron was melted at a rate 
of 20,500 lbs. per hour; during the 
middle of the heat, at the rate of 
22,400 Ibs. per hour; during the last of 
the heat, at the rate of 17,700 lbs. per 
hour. These data are included in Table 
No. 7:— 

TABLE No. 7. 


Total time of heat .. . 2hr. 49 min. 
Average melted per hr. based on 
iron charged.. 22,368 lbs, (11.2 T) 
Average ee per ‘hr. based on 
iron melted ... 21,186 Ibs. (10.6 T) 
Rate of melting, first part ‘of heat 20,520 Ibs. (10.2 T) 
7 a middle of heat ... 21,400 Ibs. (10.7 T) 
e os last of heat .. 17,718 Ibs, ( 8.9 T) 


From Table 5 we find that the e.h.p. 
taken by the motor was 40.0. The heat 
lasted 2 hr. 49 min., consequently the 
total e.h.p. consumed was 114.49 h.p.h. 
31.5 tons were charged, so the e.h.p. per 
ton charged would be 3.63 and the k.w.h. 
per ton charged would be 2.71. These data 
are included in Table 8:— 


TABLE No 


Average e.h.p. supplied to motor oie - 40.6 
Totai e.h.p. hours for heat.. a iis -» 114.49 
Number of tons charged ... is woe S15 
E.h.p. bours per ton charged _... & > | ae 
K.w. hovrs per ton charged ies ae . ae 
Number tons melted iron ... ne -- 29K 
E.b.p. hours per ton melted iron me -- 3,84 
K w. hours per ton melted iron ... ee «-. 286 


In Table 9 are included data on both 
tests. 
Comparisons. 


If we examine this table, we will note 
that in the two tests which we will call 
official, the average e.h.p. for the fan was 
35.8, while the average for the blower 
was 40.6. The highest h.p. required by 
the fan was 43.2 against 48.3 for the 
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blower. If, however, we note the total 
horse-power consumed, we will see that 
the fan consumed 134.8 h.p.h, for 30.35 
tons, while the blower required but 114.49 
h.p.h. for 31.5 tons. fhis shows 4.41 
h.p.h. per ton of iron charged for the 
fan and 3.63 h.p.h. per ton of iron charged 
for the blower; a difference of .78 h.p.h. 
in favour of the blower. The difference 


Tadle No. 9. 
Oct. 17. Oct. 19. Oct. 22. Nov. 16. 
Sturte- Conners- Conners- Sturte 


vant. ville. ville. vant 
Beme GONE ccciccccccccccs 30.35 315 32. 31 
BEND DOD cccccosesvcccece 28.84 20.8 30.08 28.81 
Tons iron charged per hour.... 8.06 11.2 10.9 10.07 
Tons iron melted per hour..... 765 6106 10.2 9.40 
Nutober of hours run......... 3.77 2.82 2.93 3.08 
Average electric horse-power 

(motor) 


seeccccccccesccoes 36.8 40.6 36.3 34.6 
Average horse-power (from curve) $1.2 35.8 oes 
Horse-power hour per ton 

MANGE .occccccccccecceces 441 3.63 3.32 3.43 
Kilowatt hour per ton charged. 3.29 2.71 247 2.68 
Horse-powér hour per ton melted 4.67 3.84 3.53 3.70 
Kilowatt hour per ton melted.. 3.41 2.867 2.63 2.76 
Average speed of motor in revo- 

lutions per minute......... 839 819 756 1102 
Average speed of blower in revo- 

lutions per minute.......... 1557 171 151 2204 
Average pressure in ounces.... 13.6 20.6 20.75 12.5 
Ratio of coke to iron...... - 1-7.62 1-7.78 1-79 18 


in time of melting the two heats was 
57 minutes in favour of the blower. This 
would allow the user of the blower to 
ngs putting on the blast about one 
our longer for a 30-ton heat. The 
saving thus made would depend upon the 
class of work and the number of men em- 
ployed. Against these advantages in 
favour of the blower may be set the lower 
original cost of the fan, the lower cost 
of installation, and the fact that the high 
pressure of the blower test was much more 
severe on the lining of the cupola. 

The fan blower makers claim a saving 
in repairs and in wear over the positive 
pressure blower, while the makers of the 
latter call attention to the great wear 
and slipping of the belts due to the high 
speed at which the fan runs. These are 
points, that cannot be settled in a two 
days’ test. 

The results of these tests show :— 

1. Under the conditions existing in the 
test, it took 4.8 less horse-power to run 
the fan than it did the blower. 

2. That to melt a 30-ton heat, it took 
23.4 less h.p.h. with the blower than with 
the fan. 

3. That it took approximately one hour 
longer for a 30-ton heat when the fan 
was used than when the positive pres- 
sure blower supplied the blast. 

4. That the temperature of the metal 
was approximately the same for the two 
heats. 

5. That the blower caused a much 
greater wear on the lining of the cupola 
than did the fan. 

Note.—In comparing these records with 


other tests, it should be remembered that 
very heavy scrap was used and the re- 
cords obtained should not be compared 
with a cupola melting light scrap. This 
difference in the weight of the scrap makes 
a large difference in the speed of melting 
in a cupola, as will be shown in the latter 
part of this paper. 


Supplementary Tests. 

In examining the data obtained from 
the two previous heats, the author was 
convinced that the results obtained in the 
blower tests could be improved in economy 
by running the blower at a slower speed. 
To prove this, another heat was run. 
While this heat cannot be said to be 
official, the data should be of interest to 
this Association. 


Third Test—October 22. 


In a third test, the pulley on the motor 
was reduced to 12 in., and the motor was 
run at a speed of 756 revolutions, instead 
of 819 revolutions, as in the previous heat. 
The data for this test will be found in 
Table No. 10:— 


Table No. 10. 








Electric 
Pres- Number Number horse Horse 
Time. sure. volts amperes. power. power. Speed. 
12.15 11 225 80 241 20 760 
12.25 11% 225 92 27.7 23.5 77 
12.35 12% 225 76 22.9 17.5 770 
12.45 15 225 90 27.1 23 765 
12.55 16% 220 100 29.5 25 765 
1.05 19% 220 110 32.4 28 750 
1.15 22% 210 125 35.2 30 745 
1.25 22% 225 130 39.2 35 750 
1.35 25% 218 145 42.4 37.5 750 
1.45 24% 210 145 40.8 35.5 750 
1.55 25 214 140 40.2 35 750 
2.05 25 218 145 42.4 37.5 750 
2.15 25% 216 150 43.4 38.5 760 
2.25 26 210 155 43.6 38.5 760 
2.35 26 216 155 44.9 40 ~ 770 
2.45 26 216 155 44.9 40 760 
2.55 21% 220 130 38.3 34 770 
3.05 20% 220 125 36.8 32 780 
3.15 18% 220 113 33.3 29 780 
Average 20% 218 124 36.3 31.55 756 


It will be noted that average pressure 
was approximately the same as in the 
previous heat, but that the average e.h.p. 
was decreased from 40.6 on the 19th to 
36.3 on the 22nd. To be sure, the time 
for the heat was slightly prolonged, but 
the total number of h.p.h. consumed was 
decreased from 114.49 to 106.36. The 
writer believes that a still further decrease 
in the amount of air supplied would have 
shown a greater economy in the e.h.p. 
consumed. The motor was run, however, 
at the slowest speed; the pulley on the 
motor was as small as it was possible to 
use, and it did not appear to be practical 
to use a larger pulley on the blower. It 
would have been necessary to instal a 
slower speed motor to carry the investi- 
gation any further. Under the conditions 
Further data in 


this was not practical. 
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vonnection w » with this heat will be found in 
Table 11: 
TABLE No. 11. 


Wind =. . 4 . 12.14 
First ta eo = 38 
All melted (2 br. 56min.) |... 3.10 59,160 
Left. in cupola .. * ais 990 
Total amount melted 60,150 


Rate of melting per hour 
(iron charged) 

Rate of melting per hour 
(iron melted) .. 


21,816 (10,9 tons) 
20,502 (10.2 tons) 


Total e.h.p. hours... 106.36 
E.h.p. hours per ton iron 

charged 3.32 
K.w. hours per ton iron 

charged 2.47 
E.h.p. hours per ton iron 

melted .. 3.53 
K.w. hours per ton iron 

melted .. 2.63 


For a ‘uinnidailiaal 2 of this heat with the 
two previous heats see Table 9. 


Fourth Test. 

We observed in our regular heats that 
better results were obtained with our old 
No. 8 Sturtevant fan than was shown in 
the test with the No. 10 fan. In order to 
ascertain exact figures for comparison, a 
further supplementary heat was run 
November 16, using the No. 8 Sturtevant 
fan. This test cannot be used as a 
direct comparison with the others, as it 
was taken at a different time and the con- 
ditions necessarily varied. This fan had 
been used in our works for several years. 
The motor was a 30 h.p. Westinghouse 
motor, and was run at an average speed 
of 1,100 r.p.m. Piping was new and air- 
tight. There was one more bend in the 
pipe than when the No. 10 fan was tested. 
The readings were taken by our electrical 
engineer. Exactly the same conditions 
were observed as prevailed in the previous 
heats. One-half pig and one-half scrap was 


used in making up the charges. The 
Table No. 12. 
Number Number Electric 

‘Time. Pressure. volts. amperes. horse-power. Speed. 
1.45 11 218 115 33.6 1,100 
1.55 10% 214 128 36.7 1,100 
2.05 11% 220 1380 38.3" 1,100 
2.15 12% 220 130 38.3 1,100 
2.25 12% 220 126 37.2 1,100 
2.35 12% 220 125 38.8 1,100 
2.45 12! 220 125 36.8 1,100 
2.55 12% 218 120 35.1 1,100 
3.05 12% 220 115 33.9 1,100 
3.15 13% 220 115 33.9 1,120 
3.25 12% 220 115 33.9 1,100 
5.35 12% 220 112 33 1,100 
3,45 138% 218 110 82.4 1,100 
3.55 138% 218 110. 82.1 1,120 
4.05 18% 218 110 32.1 1,100 
4.15 13% 216 110 31.5 1,100 
4.25 12 216 115 33.3 1,100 
4.35 12% 220 115 33.9 1,100 
4.45 11% - ine neon 

Average... .12% ee awe 34.6 1, 1,102 


same method ot charging was observed 
and a ratio of one of coke to eight of iron 
was maintained. The chief difference 
between this heat and the three previous 
was in the scrap. In the three previous 


heats all the scrap used was heavy scrap 
in such shape as to pack closely in the 
cupola. In the last heat there was a 
small amount of very light scrap used, 
which tended to keep the cupola open. 
The result of this will be noted in the 
reading found in Table 12. 

The material charged and the melted 
iron were weighed, as in previous heats. 
The temperature of the iron was not 
taken, but it came good and hot all 
through the heat. The record of this 
heat will be found in Table 13: 

TABLE No, 13. 


Ibs. 

Wind on. in oe -- 14 
First ladle out... nat .. 2.30 12,360 
Second ladle out wis ... 3.00 10,600 
Third ladle out oe . 822 7,150 
Fourth ladle os ss ..» 3.47 7,720 

Fifth ladle out.. — ... 4.26 11,850 
Sixth ladle out.. 4.48 6,790 
Taken out in shanks and 

left in cupola . _1160 


Total amount melted a 57,630 (28.81 tons 


It will be noted from the above that 
the cupola melted very uniformly through- 
out. The average melting per hour per 
ton charged was 10.07 tons, and the 
average melted iron tapped per hour was 
9.41 tons. From 1.43 to 3.22 (1 hr. 
39 min.), 30,110 Ibs. were melted or a rate 
of 9.1 tons per hour for the first hour. 
In the middle of the heat, the iron was 
tapped at a rate of 9} tons per hour, and, 
at the end of the heat, it was tapped at a 
rate of 9.3 tons per hour. This shows the 
uniform melting mentioned above. 
Table 14 gives the above data and 
Table 15 gives horse-power, etc., figured 
from two previous tables :— 

TABLE No. 14 
Average melted per hr. based on iron 


melted 10.07 tons 
Average melted per hr. based 0 oniron 
charge -. 9.41 tons 
Rate of melting, first of heat . 9,1 tons hr. 
* middle of heat 9.5 tons hr. 


last of heat ... «» 94 tons hr. 
TABLE No. 15. 


, ” 


Average horse-power consumed had mee . 34.6 
Total e.h.p, hours for heat 106.56 
H.p. hours per ton charged 3.43 


K.w. hours per ton charged Rate sea .. 2.68 
H.p. hours per ton melted... sa es a a 
K.w. hours per ton melted m 2.76 

This test shows a much lower e.h.p. 
than when the No. 10 fan was used. It 
will also be noted from the tables that 
the average pressure was somewhat lower. 
The e.h.p. in heat of October 17 varied 
from 43.2 as a maximum to 30.1 as a 
minimum, a difference of 13.0 e.h.p. The 
heat on November 16 varied from 38.8 
to 31.5, a difference of but 7.3 e.h.p. 
This indicates a greater decrease in outlet 
in the first instance than in the second. 
In foundry parlance, we would say that 
the cupola became “bunged up” in the 
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first instance. The rate of melting shows 
a decrease in the first heat, while in the 
latter heat the melting rate was prac- 
tically constant. The reason for this is 
probably due to the fact that the latter 
heat was kept open by a mixture of some 
light, open scrap. 

A comparison of this heat with the three 
previous ones will be found in Table 
No. 9. 

Conclusions. 

It is not the intention to draw any de- 
finite inferences as to the relative effi- 
ciency of the fan and the blower for 
cupola practice. There are, however, a 
few points which should be brought out to 
make the report complete. 

1. The test has proven that, under 
favourable conditions, a 40 h.p. motor is 
sufficient to supply power for a blower or 
fan furnishing blast for a 54-in. cupola. 

2. The rate of melting is not propor- 
tional to the amount of air supplied to 
cupola. Too much air will tend to cool 
the cupola around the tuyeres and thus 
reduce the melting area. 

3. In a 54-in. cupola, when all heavy 
scrap and pig was charged, the 33 cubic 
feet positive pressure blower melted more 
economically and faster than did the 
No. 10 fan blower. 

!. The No. 8 tan melted much more 

economically and faster when the cupola 
was kept open by a small amount of light 
scrap than did the No. 10 fan when all 
heavy scrap was used. 
5. The high pressure produced by the 
positive pressure blower has a much more 
severe cutting effect on the lining than 
had the lower pressure produced by the 
fan blower. 

6. The original cost and the cost of in- 
stallation of the positive pressure blower 
would considerably exceed that of the fan 
blower. 

7. The actual saving in horse-power is 
not a large item. The saving due to the 
shorter time taken by the blower would 
depend upon the number of men employed 
and the price of work. 

8. The difference in economy between 
the two types of blower depends largely 
upon the cupola practice. The above 
tests would indicate that where the tuyeres 
were kept clean and the cupola was not 
packed too tight there would not be any 
great difference in favour of either of the 
types of blowers. If the tuyeres are 
allowed to become partly closed, the posi- 
tive type would prove the better. 

Addenda. 
There are two or three admitted facts 


that should be borne in mind in the above 
report. 


1. In order to obtain economical results 
in the fan blower, all curves should be 
avoided as much as possible and, when 
necessary, should be made on easy lines. 

2. A tan delivers only as much air as 
there is a free opening for it to pass 
through. The herse-power required te 
operate the fan decreases as the free outlet 
closes. 

3. A positive pressure blower must 
supply a given amount of free air per re- 
volution. As the opening decreases in the 
cupola, due to closing up of the tuyerers, 
etc., the positive blower will force the 
same amount of air through this opening 
as it previously forced through the larger 
opening. It will require, however, a 
much larger amount of power to accom- 
plish this. 

4. The pressure of air at a cupola, as 
recorded on a pressure gauge, is of value 
for comparisons only. The number of re- 
volutions per minute of the positive pres- 
sure blower and the amount of horse- 
power consumed by the fan blower are the 
only guides to the amount of air supplied 
to the cupola. 


COMPANY NEWS. 


Mor.ey, Carney & Company. Balance 
for the year amounts to £6,526 Is. 4d. 


Fraser & Cnatmers.- Net earnings 
£44,511. Dividend of 10 per cent. for the 


yea r. 


GALLoways.~ Final dividend at the rate 
of 5 per cent. per annum on the prefer- 
ence shares. 


Mitiom & Askam Hematite Tron Com- 
pany. Including £25,162 brought for- 
ward, a balance of £29,385. 


Sueepsrivce Coat & Troxn Company. 
Interim dividend at the rate of 5 per 
cent. per annum on the preterence shares. 


Kayser, Eviuison & Company. Interim 
dividend on ordinary shares at the rate 
of 5s. per share for the six months ended 
December 31. 


W. & T. Avery, Liwitep.— An interim 
dividend for the six months ended 
September 30 last, at the rate of 5 per 
cent. per annum. 


Metroro.itaN AMALGAMATED RatLway 
CarRiAGE AND Wacon Company.—Divi- 
dendon the ordinary shares of 7} per cent. 
per annum for the half-year. 
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THE WHITING ROLLER-DRIVEN 
TUMBLING BARREL. 





Tue annexed illustrations show a tumb- 
ling barrel which is adapted for use with 
exhaust systems for removing the dust, 
and at the same time may be easily trans- 
ported from place to place in the shop. 
This barrel is handled in Great Britain 
by J. W. Jackman & Company, of 

















/4&C.T.R. 


: 








Fic. 1.—GeENERAL View or Tumster. 


39. Victoria Street, Westminster. As 
will be seen in Fig. 1, it consists of 
two heads and a number of staves. These 
staves may either be cast iron or wood 
steel lined, or the body of the barrel may 
be made of plate steel. In the type illus- 
trated the staves are cast iron and held 
in position by a bolt at either end. There 

fie ——————————————— 








Fic. 2,.—Sipe View, Parrsy in Se 


is no door or opening into the barrel, 
except that which may be made by remov- 
ing two or more staves, according to the 
requirements. 

‘the barrel itself is not attached to its 
driving mechanism, and may be lifted off 
with a crane and carried from one part 
of the foundry to another. It rests on 


four flanged wheels or rollers, two of which 
are drivers and the other two idlers. The 
drivers may be actuated either individu- 
ally or in single row batteries by means of 
a belt from a shaft or electric motor, or a 
motor may be direct connected to each 
tumbler shaft. To stop the mill it is only 
necessary to depress the lever shown in the 
illustration. ‘This actuates a pair of cams 
which lift the barrel from the driving 
wheels, the load being sustained by the 
two cams and by the two idlers. The 
momentum of the barrel assists in lifting 
its weight, so that one man can easily lift 
the barrel by means of the lever. The 
construction of the tumbler and the prin- 
ciple of its manipulation are well shown 
in Fig. 2. 

Special provision is made for making 
the bearings dust proof. Flanges are pro- 
vided at the hubs of the roller wheels and 
on the set collars to correspond with re- 
cesses in the bearing caps, into which 
they fit, excluding dirt from the bearings. 
The barrel heads or rims are made of 
chilled charcoal iron, as are also the drive 
wheels. The whole device is made ex- 
ceptionally strong and has many advan- 
tages in point of durability. 

A large number of these barrels have 
been in use in the malleable iron foundry 
of the McCormick Division of the Inter- 
national Harvester Company of Chicago 
for about a year. In actual practice at 
the McCormick Works the tumblers are 
lifted from their bearings as soon as the 
work is done, and are transferred by 
crane to the scene of the next operation, 
and are immediately replaced by newly- 
loaded barrels. In this way, by loading 












TION AND END View, or TUMBLER. 


and unloading at central points, the 
tumbling mills are never idle more than 
the few moments required to remove one 
barrel and replace another, and the 
laborious and expensive work of wheeling 
castings to and from the tumbling room 
and loading and unloading barrels in 
place is avoided. 
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THE FOUNDRY INDUSTRY OF 
GERMANY. 


Propasy in this country comparatively 
few people are aware of the great develop- 
ment that has recently taken place in the 
foundry industry of Germany, although 
fully aware of the advances that have been 
made in the output and application of 
steel. And yet the fact is that within the 
last ten years the total production of 
foundry and blast furnace castings in Ger- 
many has increased from 1,147,390 tons to 
1,756,275 tons, being an advance of 608,885 
tons, or 33 per cent. The bulk of this 
advance has taken place in the foundry 
proper. In respect of blast furnace cast- 
ings there has been an increase of trifling 
proportions, the total output having been 
24,529 tons in 1894, and 52,213 tons in 
1903. In Luxembourg, which, for 
statistical purposes, is included with Ger- 
many, the corresponding advance has been 
from 8,328 tons of castings of all kinds in 
1894 to 11,119 tons in 1903. Very little, 
however, is attempted in the way of direct 
castings from the blast furnaces in the 
Grand Duchy. In 1897, when they were 
first produced on a scale of any import- 
ance, the total output was 1,689 tons, but 
in 1902 this figure had fallen to 90 tons, 
and in 1903 the output was nil. 

A few more figures will illustrate the 
magnitude of the foundry industry of the 
Fatherland. The total number of foun- 
dries employed last year was 1,302, which 
compares with only 99 works engaged in 
the production of pig-iron, 147 works 
manufacturing wrought iron, and 208 
works engaged in the production of steel. 
The number of foundries was, therefore, 
nearly three times that of the total number 
of blast furnace plants and finished iron 
and steel works put together. So also, 
mutatis mutandis, with the number of men 
to whom foundries provide employment. 
Blast furnaces gave work to 35,361 hands 
in 1903, who produced a total of 10,017,901 
tons of pig-iron, and finished (puddled) 
iron works provided employment in the 
same year for 27,125 hands; but foundries 
employed not less than 87,821 hands, or 
25,335 more than blast furnaces and 
puddled iron works put together. As for 
German steel works, they employed, in 
1903, 182,443 hands, which is, of course, 
largely in excess of the total number of 
hands employed in foundries of all kinds. 
Although foundries employed 52,460, or 
144 per cent. more hands than blast fur- 
naces, they produced 8,026,000 tons less cf 
products. In other words, the workmen 
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at blast furnaces averaged about 280 tons 
per worker per annum, while the workers 
about foundries averaged only about 22} 
tons over the year. It need hardly Le 
added, by way of meeting criticism of this 
comparison, that its elements natura'ly 
tend to create a contrast rather than a 
comparison. 

The average individual foundry in Ger- 
many is not a large establishment. ‘ihe 
average of hands employed over the whole 
is only 67. The total quantity of material 
dealt with in all foundries during 1903, 
including both pig-iron and other descrip- 
tions, was 1,992,493 tons, and as the total 
volume of products realised therefrom was 
1,721,781 tons, it would appear that the 
average loss in conversion was about 14 per 
cent. An exact classification of foundry 
products is difficult. It is attempted in 
the German official returns to divide them 
into four different categories, but the at- 
tempt may at once be pronounced a flat 
failure. The only specific item of which 
the returns are definite is that of pipes 
and in 1903 the production of this form of 
casting was 280,929 tons. The average 
value of the foundry products of all kinds 
returned for 1903 was officially computed 
at 164.79 shillings, against 180.27 shillings 
per ton in 1901, so that the difference as 
between the two years was 15.48 shillings. 
For the same two years the average value 
of the foundry pig-iron produced in Ger- 
many was returned at 68.50 and 55.89, so 
that the decline was 12.61 shillings. In 
other words the average decline of value in 
foundry products has been nearly 3s. pei 
ton more than the average decline in the 
value of foundry pig-iron. 





——0o 


STANDARD Pires AnD Firtincs.—The 
manufacturers of water pipes and fittings 
throughout Britain have decided upon the 
standardisation of these articles, making 
them interchangeable throughout the 
country, and improving the quality. The 
idea briefly is that all pipes and fittings, 
both lead and iron, shall be made to a 
standard size throughout the country. 
Ball valves will in future be made of gun 
metal. The valves of fittings and all parts 
are to be interchangeable, and all classes 
of fittings must pass a weight test of 400 
lbs. of pressure to the square inch. Not 
only the water fittings, but the metals 
they are made of and the component 
parts, will be standardised. In_ order 
that the scheme shall not be broken 
through, a permanent sub-committee wil! 
inspect all new fittings and all inventions. 





~~ 
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SOME PHENOMENA IN THE 
SHRINKAGE OF CAST IRON.* 


By Tuos. D. West. 

We have, in the making of all castings, 
the evils of shrinkage and contractions to 
contend with. The former is an action 
reducing the bulk of metal in cooling 
down from a liquid to a solid state, while 
the latter implies a reduction in size after 
the metal has solidified in cooling down to 
the temperature of the atmosphere. In 
making castings from iron that has been 
re-melted in a cupola or air furnace, the 
softer the iron the less shrinkage found, 
but why the reverse should occur in making 
castings with liquid metal direct from the 
blast furnaces is a phenomenon which 
bears investigation. In the late use of 
“direct metal ” in Bessemer irons for mak- 
ing ingot mould and other castings, the 
writer has been surprised to find the great 
shrinkage that occurs in soft irons, or 
those having over 1.25 in silicon compared 
to metal under 1.25. It is well known by 
blast furnace men that when direct 
Bessemer metal exceeds 1.25 in silicon and 
is below 0.03 in sulphur there is consider- 
able escape of carbon in the form of 
graphite, or commonly called“ kish,” 
especially with iron low in manganese, as 
this element assists iron to absorb or hold 
carbon. This is generally so excessive with 
metal above 1.30 in silicon and low in sul- 
phur and manganese that the ground will 
often be covered for many feet around a 
ladle or a pig bed with flakes of graphite, 
and be so mushy as to be very bad for 
pouring castings. Take this same metal 
after being poured in pigs or castings and 
re-melt it, and all evidence of existing 
freed carbon or kish coming from the 
liquid metal is lost. This would demon- 
strate that the metal after being evolved 
from its ores had ejected what carbon 
could not be held in the iron and also the 
great influence of silicon to repel or pre- 
vent iron absorbing carbon. Why we do 
not observe kish in re-melted iron is due 
to two factors, the first being that the ex- 
cess af carbon had been nearly or all 
ejected from the iron when coming from 
the blast furnace, and then if any excess 
did remain it was assisted to be retained 
by the fact that re-melting iron reduces 
silicon and increases sulphur, two things 
which permit iron to retain more carbon 
than if these conditions were reversed. 
This clears the question of liberation of 
graphite to make kish, but when we re- 
turn to explain the cause for the excessive 


* From “ The Iron and Steel Magazine.” 


shrinkage, noted above, all does not ap- 
pear such an open book, as after direct 
metal is poured into a casting the expul- 
sion of freed carbon, as far as evidence 
exists, ceases. 

There appears to be a certain tempera- 
ture, or that about midway between the 
hottest or most fluid state and the point 
of solidification, at which the greatest 
ejection of graphite takes place. High 
graphitic metal gives one the impression 
of its being affected by something that 
makes the metal mushy and expands its 
bulk. The fact that it shrinks so much 
before solidifying sustains the last sup- 
position ; and, as we now know, as was dis- 
covered by the writer along in 1896, that 
soft iron has_ less expansion at 
the moment of solidification than 
hard iron, it is another’ evidence 
to sustain the belief that soft 
direct metal is expanded while in a fluid 
state through the influence of freed car- 
bon more than is the case with harder 
irons, and hence, being in a higher ex- 
panded state when fluid, greater shrinkage 
occurs at or near the moment of solidifi- 
cation, thus explaining the cause of the 
phenomena of which this article is the 
main subject. 

Another interesting factor which the 
ejection of graphite would point to is to 
raise the question, if it is true, that all 
carbon finally held in liquid iron, or after 
the ejection of graphite ceases, is held in 
the metal before it solidifies as combined 
carbon or in a chemical form, instead of 
being mechanically mixed as is the case 
with graphite. We know it is claimed that 
any carbon existing in liquid iron is all 
held in the combined form, but the fact as 
shown herein that some carbon is ejected 
as graphite would lead to a modification of 
the above claims for direct metal, as we 
lack evidence to prove whether all the 
graphite is expelled before the direct 
metal nears its point of solidification. 

Another factor to be kept in mind in 
connection with a study of this shrinkage 
question is the fact that when direct 
Bessemer metal gets below 0.50 in silicon 
and above 0.03 in sulphur, to make “ white 
iron ” in bodies under } in. thick, we again 
have an excess of shrinkage to contend 
with, but which is not so great as when 
the metal is above 1.25 in silicon and below 
0.03 in sulphur, and then, again, while we 
have considerable shrinkage with direct 
metal in hard grades, there is not near 
that found which occurs with re-melted 
hard irons of similar analysis. 

The point of least shrinkage in direct 
metal generally occurs in irons having 
from 0.75 to 1.00 in silicon and 0.01 to 
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(0.02 in sulphur. A peculiar coincidence in 
this line lies in the fact that there appears 
to be a normal point to generate the least 
shrinkage, similar as in obtaining the 
strength of cast iron and which, as is well 
known, increases in attaining hardness up 
to a certain point, and after this is 
reached then the strength decreases. 

In referring to the physical properties 
it is to be said that direct metal, of right 
grade, has proven superior to cupola or re- 
melted iron for durability in casting, sub- 
jected to heat expansion . nd contraction 
strains. In fact, all diree neta! of right 
grade should prove be‘&. or work 
in comparison to re-melted iron of similar 
analysis, especially where the evils of any 
kish can be controlled in making castings, 
for the reason that in its initial or first 
melted cooled state a greater elasticity 
should exist than in re-melted iron. 

While it is to be said that this article 
presents original matter, it also sets forth 
with its facts ideas for valuable research, 
and will cause many to have something 
new to think about. 


oO 


Joun Brown & Company, Limitep, of 
Sheffield, are finishing, at their Atlas 
Works, two propeller shafts of unusual 
size. They measure over 80 ft. in length, 
are 20 in. in diameter, and are bored <o 
a diameter of 12 in. The weight of each 
shaft is 27 tons. 

In connection with the bankruptcy of 
Knights & Talbot, Limited, of the Breck- 
ley Iron Works, Foxberry Road, Brockley, 
S.E., the statement of affairs issued dis- 
closes liabilities amounting to £2,050 
2s. 7d., and net assets £196 12s. 1d. 

Me. R. J. Bratruwarte, of 39, Victoria 
Street, S.W., has resigned his appoint- 
ment as London representative of F. H. 
Lloyd & Company, Limited, James Bridge 
Works, Darlaston. Mr. F. K. Kempson 
has been appointed agent at the same 
address. 

Tue Kington Iron Foundry = share- 
holders met at the registered office of the 
company, 32, Duke Street, Kington, on 
December 30, for the purpose of having an 
account laid before them showing the 
manner in which the winding up has been 
conducted. 

THe American Car & Founpry Com- 
PANY has placed an order with Messrs. J. 
Macdonald & Son, of Glasgow, for the 
whole of the pneumatic equipment of the 
works, including four Ingersoll-Sergeant 
air compressors and 125 Haeseler pneu- 
matic hammers and drills for their new 
works at Trafford Park. 


THE PROPER ANNEALING OF 
CRUCIBLES.* 


Too much importance cannot be at- 
tached to the proper care of crucibles after 
they are received at the brass foundry. 
Once in a while a customer writes us 
something as follows:—‘The last ship- 
ment of crucibles received from you is 
defective. Some of them break even be- 
fore we get them into the fire, and others 
flake off in the first heat.” This is what 
is technically termed “a scalp,” and no 
matter how much care the manufacturer 
gives to his work, unless the pot is 
properly annealed or seasoned, this scalp- 
ing is liable to occur. The cause of it 1s 
moisture, which enters the walls of the 
crucible, sometimes clear to the centre, 
while the goods are in transit. A leaky 
goods wagon and a rainy day are sufficient 
to cause the trouble. It is also to be 
remembered that a crucible gathers 
moisture the same as a bucket of salt. 
Everybody knows that in muggy weather 
salt won't come out of the salt cellar, 
although it is inside the house and in what 
might be termed a dry place. The putting 
of crucibles in a dry place, however, may 
not be sufficient to prevent the scalping. 

The average brass founder puts the 
crucibles in the back of the furnace and 
after a week or ten days starts in to use 
them, without other annealing. He 
places the pot mouth down on a slow fire 
in the morning, and if one of them 
happens to scalp the crucible is blamed. 

We would suggest to our friends that 
a more severe annealing than this will 
not only prevent the scalping absolutely 
but will also increase the life of the 
crucible, and although it is a little bother 
and it will take some time to properly 
anneal crucibles, it will pay in the long 
run. If the brass shops were equipped 
with an oven in which they could put the 
crucibles and bring the heat up slowly 
and gradually from nothing to a red heat, 
the annealing would be done in two or 
three days, but the average foundry is 
not so equipped. ‘ 

We offer the following suggestions, 
which will be found perfectly expedient in 
every brass foundry : 

First.—Unpack the crucibles and place 
as many of them as possible on the flues, 
back of the furnace. Here they will be 
heated to a sufficient degree so that they 
cannot be handled without burning the 
fingers. They should be left in this posi- 
tion from one to three weeks. 


* Dudley A. Johnson in “ Graphite,” 
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Second.—At night, after the fires are 
drawn from the furnace, and the furnace 
is allowed to cool for, say, fifteen minutes, 
open the furnace wide, lay a shank across 
the top, place a crucible on the shank 
(mouth down) over the centre of the fur- 
nace, so that the remaining heat in the 
furnace will come up during the night and 
strike, not only the inside, but also the 
outside of the crucible. Repeat this three 
or four times. 

Third.—Draw the fires as before, allow 
the furnace to cool 20 to 25 minutes, place 
the pot (mouth down) on the grate bars 
of the furnace, allow it to remain all night, 
Repeat the second night, only giving the 
furnace 10 or 15 minuwies to cool off. Re- 
peat again the third night, and this time 
leave the cover on the furnace. 

By this method a crucible will be 
brought up to a red heat slowly and gradu- 
ally, and whatever moisture may have 
been within the walls will be expelled 
without any steam. It is the expansion 
of the moisture and the generation of 
steam which blows a piece, or flakes, off 
the pot. 

Some foundrymen will say that so much 
annealing is unnecessary; that they have 
followed a different practice for 20 years 
and have had very little trouble. The 
answer to this is: Scalps are not of fre- 
quent occurrence, and it might be a year 
or two between troubles of this kind, but 
when they do occur they are expensive. 
It is not every shipment that gathers 
moisture. We have seen crucibles taken 
out of the cask and immediately up into 
the fire without detrimental results, but 
the user is assuming considerable risk in 
so doing. 

As an evidence that this “flaking off ” 
is caused by moisture, we would say: 
Nobody ever saw a crucible scalp after it 
had safely gone the first heat, which is 
proof positive that the bringing of the 
crucible up to the heat necessary to melt 
brass expels from it all the moisture, 
consequently after the first heat there is 
no danger of a scalp. 


A FLASK-TURNING DEVICE. 


A FLASK-TURNING device for the moulder 
has been patented in America by Mr. 
Magee and Mr. W. Winchester, of the 
Magee Furnace Company, Chelsea, Mass. 
The device is described in the “Tron 
Trade Review ” as follows :—“ The device 
is for use in connection with a power 
ramming machine where the bed of the 


machine is elevated above the floor. On 
this type of machine a man _ is 
greatly limited by his physical inability 
to handle a large number of flasks 
when they are of such a size as 22 
by 22 in. Mainly on this account it has 
not been possible to get as good results 
with large work as with small, and flasks 
as large as the one mentioned are seldom 
attempted with any degree of success on 
this type of machine. By using the de- 
vice in front of the machine, as shown in 
the patent, the moulder is freed of all the 
weight of the flask while turning it over, 
and |} ‘*ws corresponding increase 1n 
predi. tion,’ 

Fig. { is a side elevation of a rest em- 
bodying the invention, and Fig. 2 is a 
similar view indicating the manner in 
which the flask is supported during the 
turning operation and is turned. The 
flask rest A is hinged to the floor, and is 


c 





Fig.1 























FLASK-TURNING DEVICE. 


made slightly higher than the top of the 
bench or the table of the machine, as the 
case may be. The flask, as shown in 
Fig. 1, has been filled above the pattern 
plate and the bottom board let into the 
top ready for turning the flask in order 
to fill the other side. The flask rest is a 
bent rod comprising the rest proper, form- 
ing the cross bar, and two legs. The 
lower end of each leg is bent outward and 
fits into a bearing attached to the floor. 
The supporting legs have collars holding 
the rest D. The flask has pins or lugs C 
to answer the purpose indicated in dotted 
lines in Fig. 1, where the flask has been 
moved to one side, and the lugs engage 
the further side of the rest from the table, 
and the flask is thereby hooked to the 
rest. The moulder slides the flask along 
the table in the position shown in 
dotted lines in Fig. 1, and hooks the 
lugs over the cross bar. He _ next 
swings out the rest A, as in Fig. 2, 
and allows the front end of the flask to 
assume the position seen in dotted lines 
in Fig. 2. Where the flask is light in 
weight the bottom may be without pro- 
jection of any kind. 
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A SKIM GATE FOR MOULDS. 





A skim gate and straining core forms 
the subject of a recent American patent 
by Mr. A. Ladwig, of Milwaukee, Wis. 
Fig. 1 is a vertical section through a flask 
with this invention. Fig. 2 is a view 
taken at right angle to Fig. 1 on the 
line a-a. Fig. 3 is a side elevation of the 
drag, cope and ingate patterns in proper 
relation to each other, Fig. 4 is an end 
elevation with the ingate pattern removed, 



































Skim GATE For Mou cps, 


and Fig. 5 is a plan view. Fig. 6 is a 
plan view of the skim gate core, and Fig. 7 
is a sectional view taken on the line b-b 
of Fig. 6. A and B represent the cope 
and drag of a moulder’s flask. The drag 
pattern, Figs. 3, 4, and 5, has a flat core 
print C with bevelled edges and a channel 
D, on the under side, and having the sides 
and ends tapering toward the rounded 
bottom. The channel pattern D is nar- 
rower than the core print pattern and is 
shorter to form a shoulder. The cope 
pattern consists of a gate pattern E with 
a projecting circular end having sloping 
sides to connect with the edges of the gate 
pattern, and the two are secured by dowel 
pins. The ingate pattern F is of the 
usual shape. The patterns form a channel 
G in the sand of the drag having shoulders 
along the sides and at the end. The gate 
has a depending flange formed in the 
upper wall by the groove in the gate 
pattern. One or more gates H are formed 
in the drag leading from the channel D to 


the mould. A core, Fig. 6, of clay or oil 
sand, etc., has rows of perforations and 
fits on the seat as shown in Figs. 1 and 2 
The gate H is suitably shaped to pass the 
core, and is closed from the channel to the 
parting line by it. 

When the flask is closed and metal 
passes through the ingate, it flows over the 
core J and into the openings tio the 
channel G. The metal flowing to the gate 
faster than it passes through the perfora- 
tions, rises in the gate, and the slag rising 
on either sice of the flange leaves only the 
pure metal to pass the openings in the 
core. 

ilipcaan 


TO PREVENT BLOW HOLEsS. 


At the foundry of Mons. H. Bollincky. 
the well-known engine builder of Brussels, 
Belgium, the device shown in the annexed 
cut is used in making castings. It was 
devised by Mr. Van Riet, and prevents 
blow holes, and also prevent impurities 
which are found in pig-iron entering the 
mould. 

A foundry ladle filled 


with melted 


metal has impurities on its surface, and 
if they are removed other impurities will 
These impurities 


upper 


surface. 
holes on the 


rise to the 


cause blow part of 











castings. Indeed, when a very smoott: 
surface is required on a casting, it may 
have to be cast upside down. With Mr. 
Van Reit’s system this is no longer neces- 
Sary. 

The apparatus is very simple and is 
made of cast iron, lined with clay, mixed 
then with water. 

As seen by the arrows, the metal has a 
motion of rotation, and owing to centri- 
fugal force all impurities are separated 
from the metal before entering by the 
holes 0 in the mould. At B a_ great 
porous mass will be collected. 
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COST OF PRODUCING STEEL 
CASTINGS BY THE OPEN- 
HEARTH PROCESS AND THE 
SMALL CONVERTER. 





By L. UNckENBOLT. 

THe small open-hearth furnace and the 
small converter are not really rivals, each 
having its proper field of action and suit- 
able uses, and any attempt at replacing 
one by the other will prove an economic 
failure. A 4.to 5 ton open-hearth furnace 
for cast steel can only produce castings 
exceeding about half an inch in thickness 
and 1 ewt. in weight, without wasting 
three to four tons of the charge; the con- 
tents of the furnace cooling down so 
quickly during the casting that the steel 
becomes insufficiently fluid to run into 
small moulds. Now the converter enables 
castings of any size to be made, and is 
particularly profitable when those of small 
dimensions (less than 3 in. thick and 
1 ewt. in weight) are to be produced; in 
fact, Belgian founders make, by its aid, 
castings of 1 lb. weight and } in. thick, 
such as could only be obtained formerly 
with crucible steel, malleable castings, or 
the hydraulic press. However, it is not 
advisable to erect a steel plant solely for 
the production of small goods on which a 
large profit is made, the work of casting 
being in this case very complicated. In 
order to avoid this inconvenience, it is 
necessary to produce large articles as well, 
in a proportion that can easily be deter- 
mined by experience. 

The cost of a simple steel plant, with a 
single cupola capable of treating about 
3 tons per hour, and a 1-ton converter, 
will be—for the cupola, £80; the fan, £20; 
the converter, £200; the blower, £100; the 
re-heating furnace, £40; the drier, £40; 
the sand blast machine, £120; two drums 
and two mills, £40; several casting ladles 
and other accessories, £120; crusher and 
disintegrator for sand, £40; small pattern 
shop, £80; total, £880. 

Should the business after a while entail 
an increase in the plant, the following 
additions could be made: A second drier, 
£60; a second re-heating furnace, £60; 
an electric welder for repairing small 
superficial defects, £200; several grinding 
machines, £100; one or two cold saws, 
£60; a small chemical laboratory, £120; 
a testing bench, £80; total, £680. 

To this outlay must be added the cost of 
buildings, source of motive power, a hoist, 
a platform for the cupola, a weighbridge 
for the yard, and a_ 5-ton travelling 
foundry crane, the whole amounting to 
£2,000 to £3,000. 

Statements have recently appeared in 


the German technical Press to the effect 
that small converter steel plants can be 
erected at less than the above figures; but 
it is hardly probable that such plants 
would be able to compete with those 
already existing, it being essential to suc- 
cess to furnish consumers with a good 
article, quickly, and at a low price. 

The motive power required will be 
5-10 h.p. for the fan, 5 h.p. for the hoist, 
50 l.p. for the converter blower, 7-10 h.p. 
for the sand-blast machine, 10-15 h.p. for 
the drums, 5-10 h.p. for the sand-prepar- 
ing machinery, and 3-5 h.p. for the pat- 
tern shop. Later on this can be increased 
by 5-10 h.p. for working the converter, 
30-40 h.p. for the electric welder, and 
10-15 h.p. for the saws, lathes, travelling 
crane, planing machines, and_ testing 
bench. It will not be necessary to keep 
all the machines working continuously ; for 
example, to produce one ton of steel, the 
cupola fan is worked for half an hour, the 
converter blast half an hour, the converter 
mechanism three to four minutes, and the 
hoist five minutes. In this way, a 100 to 
300 h.p. engine will be sufficient, though 
it is always better to have too much 
power than too little. A travelling crane 
of 5 to 7} tons capacity is a prime 
essential, since it will enable all orders to 
be executed, even with only a _ single 
cupola and one converter. 

The steel from the converter is at such 
a high temperature that several charges 
can be collected into a large heated ladle, 
so that very large castings can be pro- 
duced when required. The author has 
made castings of 3 to 5 tons each in this 
way without difficulty. 

The cost price may be calculated as fol- 
lows :—To obtain one ton of molten steel, 
as it issues from the converter, the 
materials required will be: 14 ewt. of 
Bessemer iron, at 56s. = 39s. 2d.; 4 ewt. of 
hematite pig, at 62s. 6d. = 12s. 6d.; 5} 
cwt. of scrap, at 44s. = lls. 6d.; } ewt. 
of complementary materials (ferro-man- 
ganese, ferro-silicon, ferro-aluminium) = 
5s. 8d.; 48 ewt. of foundry coke, at 
17s. 6d. = 4s. 2d.; 24 cwt. of gas coke 
for heating the ladles, drying the moulds, 
etc., = ls. 6d.; or together, 74s. 6d. as 
the cost of the ton of steel. From this 
quartity must be deducted 5 ewt. for 
waste in casting, and worth only the price 
of scrap (44s.), viz., 11s., leaving 15 ewt. of 
steel costing 63s. 6d., i.e., 84s. 8d. the ton. 

The cost has to be increased by the 
items for labour, upkeep, and motive 
power, as follows :—In respect of labour, 
there will be needed, for an output of 
25 tons, two men for the cupola, at 3s. 6d. 
= 7s., and two for the converter at the 
same rate of pay, or 14s. in all, which 














20 THE FOUNDRY TRADE JOURNAL. 


works out at a little over 7d. per ton. 
With regard to the upkeep of the cupola 
and converters, a _ l-ton_ converter, 
working every day, will usually 
give 60-80 pourings before needing 
repair; but assuming that it needs repair 
once a fortnight, and that during this 
period 50 pourings have been made, the 
refractory lining will cost £5 and the 
labour 14s., which, together with 6s. for 
the repair of the cupola, makes £6 for an 
output of 50 tons, or 2s. 5d. per ion. 

To produce 25 tons a week will entail 
the following outlay for motive power : 
5 h.p. for 1} hours to work the hoist, costs 
1}d.; 10 h.p. for 12} hours driving the 
cupola fan = 2s., and 50 h.p. for an equal 
period, driving the converter blower, 
costs 10s., or 12s. 14d. in all, making in 
round figures 6d. per ton. The total cost 
of the ton of steel is therefore 84s. 8d. 
+ 7d. + 2s. 5d. + 6d. = 88s. 2d. This 
may seem high, but is an outside figure, 
having been obtained on the basis of an 
output of 20 to 25 tons per week with a 
plant consisting merely of one cupola and 
a single converter. Hence the cost would 
be considerably reduced in a plant with 
two converters, since in the latter case a 
larger number of pourings could be made 
without interruption, thus — greatly 
diminishing the outlay for coal and coke. 

No doubt the objection may be urged 
that steel can be produced much cheaper 
in the open-hearth furnace; but it should 
he remembered that this furnace, when 
once started, must be kept going at all 
hazards, whatever the state of the market, 
a condition that will undoubtedly prove 
onerous in the long run. With the con- 
verter, on the other hand, work can be 
suspended when trade is bad and orders 
slack; so that no loss is being incurred 
oven if no profit is being made. 


Oo 

Messrs. Wittans & Rosinson, Limitep, 
of Rugby, erected an extensive steel 
foundry some time ago at Queen’s Ferry, 
on the banks of the Dee, in Flintshire, 
where they succeeded in making tube 
steel of a quality which it is claimed 
cannot be distinguished from the _ best 
Swedish steel, although made entirely 
from English material, they had also 
produced forging steel of high quality, 
as well as some special alloy steel. The 
company have received so many offers of 
future orders if they would again open 
the works, that they have now decided 
to do so, and production will be com- 
menced immediately after Christmas. At 
present the staple production will be 
tube steel and steel for crankshaft and 
other forgings, but special alloy steel will 
also be made. 


TEST OF THE McCLELLAND 
MOULDING MACHINE. 


Ix the January, 1902, issue of the 
Founpry Trapt JournaL a_ description 
was printed of the McClelland moulding 
machine, which is made by the Safety 
Tread Syndicate, of 15, Barbican, E.C. 
We have nothing to add to the description 
then printed, but we were recently shown 
two photographs which were taken of a 
test made with the object of determining 
the relative amount of work that could 
be got through by hand and by aid of the 
McClelland machine. The two photographs 
reproduced on the opposite page, show 
the difference so clearly that further de- 
scription is unnecessary. It will be seen 
that in two hours eight complete moulds 
were made by hand as against thirty com- 
plete moulds by machine. 


—_—- oO — 
PERSONAL. 


Tue late Mr. George Brockley, of the 
Poplar Copper and Brass Works, left 
estate valued at £50,488 gross and £47,867 
net. 

Mr. J. KE. Raxsome, of Ransomes, 
Sims & Jefferies, Limited, ipswich, has 
been appointed a Justice of the Peace for 
the borough. 

Mr. H. F. Goupine, chief draughtsman 
to the Taff Vale Railway Company, has 
been appointed the Company's locomotive 
superintendent at Penarth. 

Mr. J. F. Cay, of the Patent Shaft & 
Axletree Company, is among those re- 
cently having given evidence before Mr. 
Chamberlain's Tariff Commission. 

Mr. Orcutt, lately London manager of 
the firm of Ludwig Loewe & Company, of 
Berlin, has been appointed general man- 
ager of Clayton & Shuttleworth, Lincoln. 

Mr. H. Coorer, for many years con- 
nected with Vickers, Sons & Maxim, 
Limited, has been appointed a director of 
Hadfield’s Steel Foundry Company, 
Limited. 

Mr. Ernest Gearing, general manager 
of the Leeds Forge Company, Limited, 
has been made a director of the company. 
Mr. R. W. Storey has been appointed 


secretary. 


Mr. G. N. Cook, manager of tlic 
foundry department of Messrs. Thomas 
Firth & Sons, Norfolk Works, Sheffield, 
has resigned, and is shortly leaving for 
Australia. 
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Fic. 1.—Two Hours’ Work By Hanp sy Steapy aNnD Rapip MovutpER—E1cut CoxpLete MoU Ds. 





Fic. 2.—Two Hovrs’ Work By MacHIN®= BY ONE Man—Tarrty CompPtere Mov tps. 
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A MECHANICAL PATTERN- 
MAKER. 


Tue annexed illustrations show a new 
and ingenious machine for making pat- 
terns that has recently been designed by 
Messrs. Wadkin & Company, of Evington 
Works, Leicester. This machine, of which 
a general view is shown in Fig. 1, may also 
be used for practically all kinds of wood- 
working, except sawing, planing, and 
thicknessing. Indeed, it is somewhat diffi- 


bed-plate. The two brackets for carrying 
the countershaft are bolted on to the back 
of the frame casting, and on the top are 
two trunnions for supporting the cast-iron 
rocking-arm. This arm, which is sensi- 
tively balanced, has a vertical movement 
of 16 in., and any angle required can be 
set in that range. At the front of the arm 
and fastened to it by bolts is the spindle 
head, which can be turned through any 
angle from the vertical to the horizontal. 
In order to enable the head to be fixed at 
any angle, a graduated scale B is provided. 





Fic. 1.—Tue Wapkin MECHANICAL PATTERN-MAKER. 


cult to give a full list of its varied appli- 
cations, but the following will afford some 
idea as to its range of work :—Regular 
and irregular moulding, tenoning, dove- 
tailing, boring, turning, trenching, 
tracery, fluting, and moulded work of every 
description, and ‘all classes of millwright- 
ing. The variety of work which this 
machine is capable of doing renders it 
valuable not only in large shops, but also 
in small ones. The machine, as will be 
seen in Fig. 1, consists of a massive solid 
cast-iron frame, supporting a long cir- 
cular-shaped rocking-arm carrying the 
spindle head, and a cast-iron table run- 
ning on rails that are a part of the main 





fhe vertical movement of the spindle is 
obtained much in the same way as in a 
drilling machine, a definite feed being 
given to it as desired, regulated by the 
sector S. The handle C is used for raising 
or lowering the spindle, with a positive 
movement, the device being quick-acting. 
Fine adjustments are made by a micro- 
meter screw. A pulley, belt-driven from 
the countershaft, is keyed on to a spindle, 
and to allow for the vertical movement of 
the head there are compensating pulleys 
in the rocking-arm. The striking lever is 
conveniently arranged behind the spindle 
head and can be operated from either side 
of the machine. 
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The table is carried on a supporting 
column made of cast iron, carried on 
rollers which run along rails. The table 
is propelled along the rail by means of a 
pinion keyed on to the spindle 8S, which 
gears into a bevel wheel fixed to one of 
the rollers. The screw-clamp T grips the 
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Fig. 2.- -WADKIN’s MECHANICAL PaTrERN-MAKER» 


rail and fixes the table in position. An 
accurately-turned cored column, which fits 
the circular recess in the main body, carries 
the table. It is supported on a telescopic 
screw resting on a nose, which works in an 
oil bath. The vertical motion is also 
actuated by this screw passing through a 
threaded sleeve, which is cast into a 
column, allowing a vertical movement of 
12 in. Adding this to the 16 in. through 
which the rocking arm works a total range 
of 28 in. is obtained. The table has also 
a lateral and cross section motion, which 
is regulated either by a screw or a quick 
hand adjustment, and can be turned 
through a whole cirele horizontally. 
Automatic stops are used throughout the 
machine, thus facilitating and ensuring 
accuracy in repetition work. The machine, 
it will be observed, has a nearly universal 
movement and a large range of action. 
Figs. 3 and 4 show two positions illustrat- 
ing this. This feature dispenses with a 
large number of special devices and jigs, 
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and, consequently, the work can be pro- 
duced at a minimum cost. The machine 
is driven in the usual manner from the 
main shafting or by motor, direct on to 
the cutter spindle. 

A few samples of the work done are 
shown in Figs. 5 and 6. In the case of 
Fig. 5 the following table shows a com- 
parison of the time taken by machine and 
by hand :— 


Comparisons with Machine against ordinary 














Methods. 
. Usual By 
No. method. |machine. 
About About 
1 Valve core box 10 hrs. 2 hrs. 
2 aS ae 14 ,, 
l Sprocket t wheel 4 in. sais a os 15 m in. 
2 i aa? 2a. 
3 Spur wheel 10in. ... mia 2 hrs 
5 Helical gear, { pitch, 38 | 
teeth ‘ wh aia “= 40 min, 
22) Worm7 in. long paki . | , =e 
6 Cutter head . 4 , | 1s hrs. 
1 Pipe pattern, ‘28 tt. rad. 
tin S ww 4 hr. 
2 Pipe pattern, i8ft.. wa a S » 
3. vipe core box, 28 ft. i) ser + = 
4 ” o vc wet. wit = Fo ws 
5 ss rage 8 ft. SS Oe S » 
6 a quarter bend din. | 10__,, Be 


In the case of Fig. 6 the comparison is 
as follows :— 


N Usual By. 
sacais method. machine. 


About About 





24 | Cylinder automatic drain 
cock.. 7 hrs. 20 min 
25 | Double socket syphon or 
return bend witn out- 
let connectio. ... 8 20 
26 | Breeches piece ae , 4 
28 Tong sweep junction, 
with double socket and 
spigot ee . «@ @ « 
29 | Sinking—any dimensions 
30 ies cimen showing deep 
taper port holes | 6 ,, 20 
31 | Straight core boxes, 
worked in tong lengths 
and cut up as required 


*” 20 


= 





32 | Square section bena 7 ow 2 ,, 
34 | Round sinking — any | 

dimensions cs -| — 
35 | Cylinder end.. 1D w DD -a 
36 | Corliss e ngine, cross head | 9 » 30 > 
37 | Quarter bend, with socket 

and spigot -| 7 18 
39 ~Obtuse bend, with socket | 

and spigot ‘ T 15s, 
40 Reduced cross junc ‘tion ...| 4 5, _ 
41 |Eccentric sheaf a Pe 10 


The expanding grooving dise cutter— 
Fig. 7—will expand from 2 in. to 1} in. 
Any required width of cut from % in. to 
13 in. can be got. The cutters are re- 
movable. 

In the router cutter--Fig. 8—the cut- 
ters are also removable. 

In both cases the cutters maintain their 
cutting edge in a state of efficiency much 
longer than most cutters, because they 
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are sharpened and ground on their in- Routing cutters are made for routing out 
side edge. They are also interchangeable. | the heavy bodies of patterns, and these wil! 


Special tools can be made to suit any class _ take a cut of 14 in. at a time. Gear cutting 














Fig. 5.—SpreciMens or Work. 
of work, but for simplicity and cheapness can also be done, the methods being the 


a large number of the tools are merely fly- same as on a universal milling machine, 
cutters. This class of cutter can, in some the correct spacing being obtained 
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Fic. 7. Fic. 8. Fic, 4—Heap Diprep uetow Taste, 


cases, be adapted for cutting different from a screw on the table geared into a 
sized holes; and different cutters can be dividing head in the ordinary’ way. 
used on the same spindle. Large cores up Curves up to any radius can readily be 
to 12 in. diameter can be cut with ease. cut upon this machine. 
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COMPRESSED AIR _ IN 
FOUNDRIES. 


Tue applications of compressed air in 
the foundry are now almost too numerous 
to mention. A large amount of time can, 
for instance, be saved in the fettling- 
shop by supplying the dresser’ with 
pneumatic hammers which, in the cutting 
off of fins and gits, ete., cannot be ap- 
proached by the best hand chipper extant. 


tubing entirely embedded in cast iron. 
As the tubes had to stand a steam pres- 
sure when in use of 100 lbs. to the 
square inch, and would thereby be sub- 
jected to a continual expansion and con- 
traction, it was manifest that the tube 
should be injured as little as possible by 
the molten metal being poured round 
and about it, and to this end, Jhaving an 
outlet and inlet branch, one end was con- 
nected to the air supply, and during the 
process of casting a continuous current of 











Fic. 6—Sprecimens oy WorkK—WapDKIN’s MecAANICAL PATTERN-MAKER, 


Especiaiiy is the saving shown in dressing 
heavy castings. 

Not only has a plant been found bene- 
ficial in the more or less stereotyped 
applications to sand sieving and fettling 
but in a score of other directions it has 
made itself a welcome addition to the 
foundry plant and an ideal solution to 
some of the many perplexing problems 
which almost daily present themselves in 
a large-sized foundry. Perhaps an in- 
stance will suffice to show the usefulness 
and advantage to be gained by a com- 
pressed air supply. A number of flash 
boilers had to be made. These boilers, 
when made, consisted of a coil of steel 


cold air was blown through, and was 
found to be efficacious as a means of pro- 
tection to the tube. Advantage was 
taken of the now well-known fact in con- 
nection with compressed air, viz., the 
great reduction in temperature which 
occurs When expansion takes place. In 
some classes of long slender castings, such 
is piping, where the core is built round a 
thin tube, and, as is sometimes specified, 
chaplets have to be very sparingly used, 
the cooling effect of a current of com- 
pressed air will be found a very useful 
and convenient expedient to use to pre- 
vent the core being lifted in the middle 
by the molten metal. 
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COMBINATION MOULD AND 
LADLE FOR CASTING SOFT- 
METAL HAMMERS. 





One of the tasks that falls to the lot 
of the foundryman occasionally is to cast 
soft-metal hammers. For this purpose a 
handy combination mould and ladle has 
been introduced by the American Mill 
Supplies Company, of 25, Victoria Stet, 
London, S.W. 

The accompanying illustration (Fig. 1), 





shows the mould open, with the handle in 
place. 

The mould is then closed and fastened 
with ring, shown riding loose on the handle, 
and it then is ready for the fire. The 
position of the ladle on the mould is such 
that, by simply depressing the handle from 
the position shown in Fig. 2 to a horizontal 
position, all the metal in ladle will flow 
into the mould and surround the end of 
the handle. It only requires that the 
metal should be just melted, not heated 





above that point, as in melting the metal 
enough heat is conveyed to the mould <o 
allow the metal to run freely into mould. 

The handle consists of a piece of pipe, 
forged so as to form a T-shaped end, see 
Fig. 1, which can be furnished in any 
number with the mould probably cheaper 
than they can be made. An ordinary 
pipe-fitting T will answer the same pur- 
pose, however, but before putting same 
on, the end of the pipe will have to be 
plugged to prevent metal flowing into the 
pipe. The ladle can be used for other 


purposes, such as babbitting bearings, ete 
With this device there is no liability of 
the head of the hammer being jarred off 
and after becoming shapeless it can be 
melted in same ladle and run on to dupli- 
cate handles. | Aluminium hammers may 
be made with this same device, for lighter 
use; but the heat required to melt it is so 
much greater, its continual use for that 
purpose is detrimental to the mould. 





Tenpers ror Cast Iron Tanxs.—-Up- 
wards of fifty firms submitted tenders for 
the supply and erection of seven cast-iron 
water-tanks required for the first portion 
of the Greenwich generating station. The 
lowest tender received br the L.C.C. was 
for £1,173 12s. from S. Russell & Sons, of 
Leicester, while the highest amounted to 
£2,847, from T. Lister & Company, 
Limited, of Brighouse. The committee 
appointed to consider the tenders recom- 
mended the acceptance of the former. 
Appended are some of the principal offers 


sent in: British Hydraulic Foundry 
Company, Glasgow, £1,365 Ils. 6d.; 
Horsley Company, Limited, Tipton, 


£1,375 4s. 5d.; Ashmore, Benson, Pease 
& Company, Limited, Stockton-on-Tees, 
£1,371; Whessoe Foundry Company, 
Limited, Darlington, £1,389; Holwell 
Iron Company, Limited, Melton Mowbray 
£1,411 lls. 1ld.: Newton, Chambers & 
Company, Limited, Sheffield, £1,426 
6s. 4dd.; Patent Shaft and Axle Tree Com- 
pany, Limited, Wednesbury, £1,436 
16s. 8d.; Sheepbridge Coal and Iron Com- 
pany, Limited, Chesterfield, £1,460 
7s. 6d.; Railway and General Engineering 
Company, Limited, Nottingham, £1,475 
10s.; Pheenix Foundry Company, Limited, 
Derby, £1,517 7s. I1d.; Tibbington 
Foundry Company, Tipton, £1,568 2s.6d. ; 
Ransomes & Rapier, Limited, London 
£1,577 1s.; C. & W. Walker, Limited, 
Newport, Salop, £1,645 9s. 8d.; Head, 
Wrightson & Company, Limited. 
Thornaby-on-Tees, £1,700 18s. 6d.; J 
Cockrane & Sons, London, £1,725 10s. : 
ditto (alternative), £1,630; Stanton Iron- 
works Company, Limited, Nottingham 
£1,727 5s. 10d.: Mather & Platt, Limited, 
London, £1,778 4s.; Ashton & Green Tron 
Company, London, £1,928 10s. ; Widnes 
Foundry Company, Limited, Wid 
£1,961 3s. 3d.; Northamptonshire Direct 
Castings Company, Limited, Welling- 
borough, £2,024 8s. ; Caledonian Engineer- 
ing and Shipbuilding Company, Preston, 
£2 585, 
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THE ECONOMIC VALUE OF CAST 
IRON.* 
By W. H. Prerry. 

Tue art of casting in iron is of com- 
paratively recent introduction when con- 
sidered along with the historic records of 
the use of bronzes for casting into moulds 
of specific form. 

It is probable that the development of 
the art of casting in bronze, necessitating 
the introduction of larger furnaces 


coupled with the higher temperature thus 
attainable, may have led to the produc- 
tion of castings in iron, since we read of 
one Theodoros of Samos and others making 
statues in cast iron about 500 years B.C. 
time 


and at a when bronzes were wei! 
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known ; these castings in iron, described as 
of very fine workmanship, were regarded 
as curiosities in the second century A.D. 

Very little is known of the industry 
until we reach the sixteenth century, when 
iron castings were made in Sussex, but the 
furnaces producing the iron were stopped 
on account of the large consumption of 
timber used as fuel. Early in the seven- 
teenth century attempts were made to 
produce cast iron with coal, presumably 
with success, since a mob representing the 
charcoal burners and others appeared on 
the scene to dismantle the furnaces. A 
later attempt to use coke, which was suc- 


* Paper read before the Manchester Association 
of Engineers. 


cessful, 
tion. 
Karly in the eighteenth century cast iron 
cannon were made in Kent and Sussex, 
and almost simultaneously castings in iron 


was abandoned owing to opposi- 


Percentage 





ney Nne2 NoZs 
Pig Numbers 


FIG.2. 


Nea Fy N04 Forge 


for peaceful purposes were produced at 
Coalbrookdale in Shropshire. | From this 
time onwards the industry grew rapidly, 
and the introduction of the steam engine 
and blowing cylinders enabling a more 
powerful blast to be used, may be taken 
as the commencement of our present-day 
ironfounding now carried on so extensively 
for various purposes. 

Occasionally very fine examples of iron 
castings are found in old country houses, 
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and known as firebacks, frequently in an 
excellent state of preservation and dated 
with the year in which they were made; we 
have also specimens existing of the very 
fine examples of fancy iron castings made 
in Berlin during the Napoleonic wars, and 
rendered historic by the ladies giving up 
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their valuable ornaments and jewellery for 
the service of their country in the struggle 
with Napoleon I., receiving in return cast 
iron ornaments with the inscription “ Ich 
gab gold um eisen” (I gave gold for iron). 

The author gives these few historic notes 
with a desire to interest the members of 
this Association in the collection of speci- 
mens of cast iron representing different 
periods, as they will prove valuable in 
research work. 

The general introduction of iron cast- 
ings has played an important part in the 
economical use of other metals, such as 
copper, tin, ete., and has set free the 
world’s supply of bronzes and the metal 
used in their formation for more valuable 
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purposes, while the great cost of copper 
and tin even now is almost suggestive of 
their being classed with the rarer elements, 
and is indicative of what might have been 
to-day without the aid of cast iron. 

There are matters in which the iron- 
founder is almost unaided at present 
viz.: the rapid and accurate measure- 
ments of high temperatures by simple and 
handy instruments, and the * chemistry of 
high temperatures,” so far as they affect 
his metals, mixtures, and retractory 
materials; but there are indications that 
this assistance will soon be available. 

The most important applications of cast 
iron (under which term is included pig- 
iron) at the present time may, perhaps, 
be broadly classed as follows : 

1, Its use in the production of wrought 


iron, steel and ingot iron, etc., essentially 
of a metallurgical nature. 

2. Its use in the service of mankind by 
civil engineers and others for structural 
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work, bridges, tunnelling, pipe lines for 
water supply, and other purposes. 

3. The production of castings for the 
general use of mechanical and electrical 
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construction of 
and other 


engineers in the 
machinery, steam engines, 
prime movers, etc. 

4. The reproduction of works of art, 
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ornamental ironwork, and various articles 
required for domestic and other purposes 
in times of peace. 

5. The manufacture of 
Ings. 

The field covered is a very wide one. 
Class 2 is gradually passing into the hands 
of ironfounders possessing blast furnaces, 
for obvious reasons, but is still practised 
en a small scale by founders engaged in 
Class 3, while it would seem that Class 5 
is likely to be replaced by steel castings. 

The author has had the privilege of being 
in direct contact with various iron- 
foundries for many years in a metallurgi- 
eal capacity, and has also been in touch 
with the machine departments, toolroom, 
and testing of materials simultaneously, 


malleable cast- 
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The top curve is in decimals of 1 per cent, 


and he has chosen the irons used in Classes 
2, 3, and 4, with particular reference to 
Class 3, for the basis of the subject matter 
for this paper. 

The pig-irons produced at hot blast 
furnaces are generally graded as “No. 1 
to No. 4 foundry”; “No. 4 to No. 5 
forge, mottled and white”; and at cold 
blast furnaces as * No. 1 to No. 5, mottled 
and white.” This is not a hard-and-fast 
rule, however, for grading pig-irons, but 
it has been long established and is gener- 
ally understood. It would be far better, 
in the author's opinion, to grade these 
irons by analysis, even if only approxi- 
mately correct 

It may be urged that the fracture of 
the pig is a sufficient guide. But this is 
not so, except perhaps in the case where 


we are dealing with the same product 
produced at the same furnace, cast under 
similar conditions of temperature, etc., 
and even then it takes an experienced 
man who has a_ full knowledge of the 
manufacture in question to grasp the 
possibilities of the material he is dealing 
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with. These difficulties are increased to- 
day by machine-moulded pigs cast in 
chills, ete., and by the competition in 
manufacture among pig-iron producers, 
and the author takes this opportunity for 
suggesting that a grading of pig-irons by 
analysis, combined with a few physical 
and mechanical tests, is a fitting subject 
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Fic. 8.—Test SPECIMEN. 


for research and inquiry by engineers who 
require iron castings for specific purposes. 

We will now consider a plan used by 
the author for expressing in a simple way 
the changes in analysis in the various 
numbers of any particular brand of pig- 
iron, and called by him the “brand 
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characteristic,” and which he has found 
to be of much use in estimating the 
economic value of pig-irons for various 
purposes. Each “brand characteristic,” 
as the name implies, deals with one pro- 
duction only, and shows graphically and 
at a glance the nature of the iron under 


Transverse test for cast iron only, standard bar 2in. deep, lin 


could be at once described to a customer 
by indicating the change in the “ brand 
characteristic ” that will result, and the 
founder, with increased metallurgical 
knowledge, would know how to meet it. 

In what follows, the curves represent 
average results, and the samples are 


wide, 3ft. between points of support, 


tested on edge with load at centre 













































































Fic, 9.—Founpry Test SHEET USED BY Gimson & Co., Ltp. (LEICESTER). 


investigation; these curves must not be 
drawn from a few isolated analyses, but 
to be of any real value should be taken 
over a wide range of tests in order to get 
average results, and in spite of the 
smelter’s plea that it is neccessary to 
accompany an analysis with the statement 
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chosen as fairly representing the parti- 
cular curves they have been chosen to 
illustrate. The prices given are only in- 


tended as approximations and for com- 
parative purposes, and will obviously be 
affected by the cost of carriage to various 
places. 


















Fic. 10.—Battey’s TRANSVERSE TESTING MACHINE. 


“without guarantee,” the results from 
any one furnace in skilful hands are of a 
remarkably uniform nature. Such curves 
would further be useful in dealings be- 
tween the blast furnace proprietors and 
the regular purchasers, inasmuch as a 


variation in the blast furnace product 


Capacity, 40 Cwr. 


Fig. 1 represents an excellent type of 
cheap hot blast iron for general purposes, 
which can be purchased for about 50s. per 
ton. The samples A are from representa- 
tive pig-irons made by Messrs. The Best- 
wood Coal & [ron Company, Limited, near 
Nottingham (“ Bestwood brand”). 
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Fig. 2 is deduced from a hot blast iron, 
also useful for general purposes, and is in 
much request; it can be purchased for 
about 60s. per ton. Messrs. The Stafford 
Coal & Iron Company, Limited, Great 
Fenton, Stoke-on-Trent, make an iron 
closely conforming to this “char- 
acteristic’ (“ Fenton brand”). 

Fig. 2a is typical of an excellent hot 
blast pig-iron made by Messrs. The 
Glengarnock Iron & Steel Company, 
Limited, Ardeer Ironworks, Stevenston, 
This iron can be purchased for about 65s. 
per ton (“Glengarnock brand”). 

Fig. 3 is characteristic of the high-class 
hot blast iron produced by Messrs. The 
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Lilleshall Company, Limited, Priors Lee 
Hall, Shifnal. This class of iron costs 
about 70s. per ton, and has excellent qua!i- 
ties for foundry work (“ Lilleshall hot 
blast brand”). 

Fig. 4 is typical of a good hot blast 
hematite iron, and the author is indebted 
to Messrs. Gimson & Company, 
Limited, engineers, Leicester, who use 
considerable quantities of this class of pig- 
iron for the sample. 

Fig. 5 represents a special foundry iron 
manufactured by Messrs. Warner & Com- 
pany, Limited, Cargo Fleet, Middles- 
brough-on-Tees. A special chilling variety 
is included, fairly well known among 
engineers; its cost is about 95s. per ton 
(“ Warner C.B.R. brand”). 





Fig. 6 is characteristic of the excellent 
variety of cold blast iron produced by 
Messrs. The Lilleshall Company, Limited, 
Priors Lee Hall, Shifnal, and costs about 
105s. per ton (‘“‘Lilleshall cold blast 
brand”). 

Fig. 7 is not a “brand characteristic,” 
but is drawn to show the variation in 
analysis between the samples supplied by 


Messrs. Kittel & Company, Fenchurch 
House, London, E.C.; a place can be 
found for these various irons in the 


curves already given. These irons, in 
common with most brands, are much used 
for mixing purposes in the foundry; the 
‘brands ” are :—“ Tebruck ” brand; 
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ANSVERSE Testinc Macnine. Capacity, 40 Cwr. 


“Norrfield” brand, cost, about 65s. per 
ton; ‘ Bearcliffe” brand; “ Frodair” 
brand, cost, about 80s. per ton; “C.B. 
Crown Frodair” brand, cost, about 100s. 
per ton. 

The careful choice of pig-iron for 
hardening or softening the metal is of 
great importance, and it is also worth 
pointing out that small quantities of very 
soft iron, say No. 1, and very hard 
varieties between the mottled and white, 
are useful for what the author calls “ tem- 
pering ”—that is to say, we can have a 
standard foundry mixture tempered by 
the addition of a small quantity of very 
soft or very hard iron, as the case may 
be; the chill test, which will be described 
later on, having revealed the necessity of 








attending to this, the tempering forms a 
very ready means of keeping the iron mix- 
ture in its normal condition from day to 
day. 

In addition to the pig-irons already 
mentioned, there are qualities designated 
‘cinder forge,” “ part-mine forge,” 
“all-mine forge,” but these need not be 
further dealt with here. 


ee 
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elements, although small in amount, must 
not be neglected, however. 

It is hardly necessary to dwell further 
upon these constituents now, except to 
point out that by varying the elements 
mentioned, and by a_ suitable choice of 
pig-iron and scrap, we can produce a 
material of the greatest economic value 
in the service of mankind, and possessing 








Fig. 12.—Avery’s TRANSVERSE TestTING MACHINE. 


The curves show very clearly what they 
are intended to convey, and the various 
elements are represented in the curves as 
follows :— Graphitic carbon=G. C., com- 
bined carbon=C. C., silicon=Si, sulphur 

S., phosphorus=P., manganese= Mn. 
The sulphur is invariably so small that an 
additional diagram with an expanded 
seale is necessary to show more clearly its 
variations, and this has been done in each 
case immediately above the general curve 
for each figure. In the case of the hema- 
tite iron phosphorus has been treated in 
the same manner for similar reasons. 

It is interesting to note the comparative 
uniformity of the sulphur and_ phos- 
phorus in almost all the pigs of 
the same brand, and in some cases 
the manganese also; this is of special 
value in changing the number of the pig 
used in any mixture, and enables an esti- 
mate to be made of the effect of altering 
the percentage of the remaining elements 
and to select other brands, as required, 
possessing a different “brand character- 
istic.” It will be seen that the most 
variable elements are graphitic carbon, 
combined carbon, and silicon, and these 
naturally claim first attention. The other 


mechanical and physical properties which 
are necessary in the various arts and 
manufactures. The fact that the intro- 
duction of the hot blast has not removed 
the cold blast furnaces from our midst is 
conclusive proof of the economic value of 
this product at the present time, and at 
the increased cost necessarily incurred by 








Fig. 13,—Parrern oF Test Pigce As RecRIVED. 


the process of manufacture. On the other 
hand, it is a great satisfaction to know 
that cheaper materials are available for 
much of the work that is done, and when 
the special qualities of strength and tough- 
ness, combined with hardness and close- 
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ness of grain common to the use of high- 
class cold blast irons, is not essential. 

The study of chemical analysis must be 
combined with the mechanical and physical 
tests, and we will now proceed to consider 
them and their bearing upon the main- 
tenance of good qualities of cast iron in 
the foundry, and the extension of its use- 
fulness in various industries. 

Fig. 8 shows such a “test specimen ” 
used by the author, and the dimensions 
are as follow : 


A= 12 =.) 
B De ie ee mm 
C i: l For heavy work. 
D 3 in. 
A=12 i) 
hj ~ . 
2 bat nt i | For light work. 
D= 3 in, 
These should always be cast in a dry 


mould, preferably a dry sand mould, to 
avoid any doubt upon the possibility of 
chilling. Holes can be drilled in the 
back as shown in the sketch and to suit 
the “boring mill” used in the operation. 
It is important that the specimen be held 
as rigidly as possible. 

Sufficient has now been said to show the 
necessity of systematic work in the 
foundry and of recording results from day 
to day. Fig. 9 represents a sheet drawn 
up for such a purpose, and the author is 
indebted to the directors of the company 
whose name it bears for permission to re- 
produce it in this paper. The value of 
such a record cannot be over-estimated. 
It will be seen that it is fairly complete, 
and is expressly drawn up for the foundry 
as an aid in its development. 

Among other things it will be noticed 
that the standard transverse test bar and 
method of applying the load are carefully 
defined. This size of transverse test bar, 
viz., 2 in. deep by 1 in. wide by 3 ft. long 
between points of support, tested on edge 
with load at centre, is an excellent one, 
and is rapidly gaining ground in_ this 
country as the standard of comparison, 
and as instanced by the manufacture of 
testing machines taking this size bar and 
built especially for the iron foundry. The 
capacity is generally two tons, and most 
founders are beginning to realise the im- 
portance of having such a machine in 
their works, which enables the foreman to 
make his own tests as he may wish and 
without further loss of time. Such a 
machine can be obtained for a_ very 
moderate sum, and is quite capable of 
existing in a foundry under foundry con- 
ditions, without risk of impairing its ac- 
curacy. It is, however, preferably kept 
under cover in the fereman’s office, 


Standard Tests. 

A few years ago the author was en- 
gaged in investigating the question of 
strength in cast irons, its bearing upon 
the high cutting speeds now in vogue in 
modern machine tools, and also its rela- 
tion to specifications of strength, etc., 
which had to be satisfied; this interesting 
work was complicated, inasmuch as it in- 
volved the tool room, machine depart- 
ments, testing department, while last, 
but not least, the foundry, arises in this 
connection. Touching upon the question 
of hardness of cast iron and the cutting 
speeds required or aimed at in the 
machine departments, the author always 
recommends that a standard test should 
be instituted for arriving at a mutual 
understanding on this point, a standard 
pattern being used for making up the test 
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Fic. 14.—Form or Compression APPARATUS FOR 
SMALG PILvarRs, 


specimen which is to be subject to 
rigorous machine-shop tests, and the re- 
sults properly recorded. Any dispute re- 
garding the hardness of the metal can 
always be referred to such a machine-shop 
standard test. In connection with this it 
is necessary to have half a dozen carefully 
selected tools for turning, boring, and 
facing operations, and of the high speed 
class, and constructed with standard 
cutting angles and compared for uni- 
formity after hardening. These should be 
put away as standards of reference only, 
from which other tools can be made for 
the actual cutting tests. 

Such a standard test is of no mean value 
in determining the economic value of a 
cast iron for machine-shop purposes, a 
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point too often missed when dealing with 
castings of varying rigidity. Such a test 
isolates the “metal” from the “ mould- 
ing” design. 

Fig. 10 is an illustration of a foundry 
testing machine made by William H. 
Bailey & Company, Limited, Salford, 
Manchester. This machine has several 
good points; it is very simple in construc- 
tion, an eye bolt is placed immediately 









































Fie. 15.—Cast Iron CuHILLep Movutp. 


under the machine which enables a dead- 
weight test to be applied to check the 
readings at any time, as may be desired, 
and arrangements are made to enable the 
bar under test to be placed at once accu- 
rately to the standard condition of length 
and central application of the load. 

Fig. 11 shows a testing machine in its 
latest form as made by Messrs. Samuel 
Denison & Sons, Hunslet Foundry, Leeds. 
Those who are familiar with this make 
will recollect that loose weights were 
formerly in use, but these have now been 
dispensed with. 

Fig. 12 illustrates a foundry testing 
machine made by Messrs. W. & T. Avery, 
Limited, Soho Works, Birmingham. All 
these machines are of 2 tons or 40 ewts. 
capacity, and in each arrangements are 
made for taking the deflection of the bars 
under varying loads. 

In the author's opinion these machines 
should have their capacity increased to 
50 ewt., as he has on many occasions been 
unable to break standard bars defined 
above with a 40 ewt. load. In _ con- 
nection with this transverse test it 
may be pointed out that frequent 
reference of such a test to tons per square 
inch of cross section should be discarded, 
as the stresses produced are peculiar to 


the method of testing and the form of 
section used. 

The tensile test should also be very care- 
fully defined under standard condition if 
the results are to be in any way com- 
parable. The author is of opinion that a 
circular section is most satisfactory for 
this test. . 

Test Pieces. 


Fig. 13 is a good pattern of test piece 
as received from the foundry. It is de- 
signed to get a longitudinal pull free from 
bending moment, and the holes are 
cambered with this object in view. To 
ensure alignment of core holes with the 
longitudinal axis, they must be tested on 
a jig after casting. The cheap form of 
such a test piece goes far to encourage its 
use, while the results obtained are very 
uniform and satisfactory. This particular 
test has a diameter of ,564 in., giving a 
sectional area of .25 square inch. It is 
intended for foundry purposes, and is 
broken as received from the foundry 
without being machined. Simple multi- 
plication by four of the actual breaking 
load gives the required tensile strength 
per square inch of the specimen. 

Fig. 14 shows a form of compression 
apparatus used by the author for small 
pillars, for use in machines ordinarily 
made for tensile tests. It will be seen 
that the design guarantees an axial thrust 
on the test specimens at all times, side 
play in the end pieces being prevented. 

A cast-iron chill mould is shown in 
Fig. 15, a form used by the author for 
obtaining a little definite knowledge of 
the nature of the fluid iron waiting to be 


! b 


Fic. 16.—Carson Tousr vusep IN CONJUNCTION 
WITH THERMOMETER. 











poured into the mould and before pour- 
ing. 

This test is of great value in judging 
the relative hardness and other qualities 
of the metal used from day to day. Ab- 
normal conditions of melting are readily 
detected also. Interesting chills are some- 
times obtained, showing gases apparently 
liberated within the mass. The dimen- 
sions of the chill must necessarily be kept 
standard for comparative purposes, the 
sizes chosen being as follows : The interior 
dimensions of the mould are 9 in. by 2 in. 
at surface, and 8 in. by 1 in. at bottom of 
mould, by 2 in. deep, the sides of the 
mould being 1 in. thick throughout. 
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The question of temperatures and cool- 
ing curves determined in the ladle or a 
special mould is important, but tests are 
complicated by the corrosive action of the 
metal and slags upon the delicate 
thermo-metric apparatus. To overcome 
this, the author has suggested to Professor 
Callendar the use of tubes, such as shown 
in Fig. 16 in conjunction with his thermo- 
meters, the thermometer being inserted 
into the interior, and thus kept out of 
direct contact with corrosive slags and 
irons. These tubes are made of a very 
compact form of carbon, such as is used 
for arc lamp carbons, and oxidised very 
slowly. 

It may be of interest here to note that 
the higher class and more costly irons are 
very uniform in their superior strength. 
Selection can also accomplish much. The 
author has raised a mixture from a tensile 
strength of 12 tons per square inch to 
18 tons per square inch, by carefully 
selecting the pigs already in use, and with- 
out changing the total pig-iron used per 
charge, by careful attention to detail in 
working the furnaces, the formation of 
proper slags, ete., and the daily check 
made possible by the use of sheets, such 
as are represented by Fig. 9. 

— o—- —_—- 


TRADE TALK. 





C. Jorpan & Company's ironfounding 
business at Newport, Mon., is being 
offered for sale as a going concern. 

Mr. J. W. Know tes has severed his con- 
nection with Messrs. J. W. Knowles & 
Company, ironfounders, of Bradford. 

Wiiitiam Morris & Son, metal rollers, 
Freeth Street, Birmingham, have been 
registered as a limited liability company. 

Srxnciatrr Iron Company, Limitep, has 
been registered with a capital of £50,000. 
The registered office is 62, London Wall, 
E.C. 

Messrs. H. P. Marsnatt & Company 
have removed from Basinghall Street, 
Leeds, to 6 and 7, Cross Fountaine Street, 
Leeds. 

Tue Isca Founpry anp ENGINEERING 
Works at Newport was recently the scene 
of a fire, but no damage of consequence 
was done. 

R. Srernenson & Company, Liitep, 
Hebburn-on-Tyne, have appointed Mr. G. 
A. Skentelbery as their dry dock repre- 
sentative. 

McOniez, Harvey & Company, Lruitep, 
Glasgow, have changed the style of their 
firm to the Harvey Engineering Com- 
pany, Limited. 


James Gissp & Company, Limitep, has 
been registered with a capital of £30,000. 
The registered office is 99, Fenchurch 
Street, E.C. 

James H. Tozer & Son, Limitep, has 
been registered with a capital of £20,000. 
The registered office is York Mansions, 
Westininster. 

McKenzizr & Ho.uann’s engineering 
works, Worcester, were recently the scene 
of a fire doing damage to the extent of 
about £1,000. 

Mr. J. Best, tool manufacturer, of 
Bolton, Lancs., who traded under the style 
of Best Brothers & Roscoe, has been 
adjudged bankrupt. 

Messrs. J. & J. E. Senior, iron- 
founders, Bury, Lancs., notify a dissolu- 
tion of partnership caused through the 
death of Mr. J. Senior. 

Tue members of the Keighley Associa- 
tion of Engineers were last week addressed 
by Mr. I. H. Wright, upon “The Manu- 
facture and Use of Twist Drills.” 

Messrs. T. A. Crawrorp & J. W. 
HEDLEY, marine engineers, etc., Sunder- 
land, trading under the style of Crawford 
& Sons, have dissolved partnership. 

Lusy, Harris & Cuapman, Limitep, has 
been registered with a capital of £2,000 
to carry on the business of ironfounders 
at 21, Water Street, St. Paul’s, Bristol. 

Tue GLaAMoRGAN Founpry, LiMiTED, is 
the title of a company with a capital of 
£500 ~=registered, to take over the 
Glamorgan Engineering Works at Aber- 
dare. 

Witietts & ApsHeap, Limitep, of Lud- 
ley, have appointed Messrs.  Baly, 
Brangwin & Company, 58, Holborn Via- 
duct, E.C., as their London representa- 
tives. 

S. Smirn & Son, Limitep, Beehive 
Foundry, Smethwick, have opened Lon- 
don offices at 145, Queen Victoria Street, 

K.C., under the charge of Mr. F. J. 
Hearn. 

Paterson, Bert & Company, Limitep, 
of 47, Waterloo Street, Glasgow, have 
been appointed agents in the Glasgow 
district for the Diesel Engine Company, 
Limited. 

SamvueL Dentson & Son’s business at 
the Hunslet Foundry, Leeds, has been 
converted into a private limited company, 
under the style of Samuel Denison & 
Son, Limited. 

D. & J. Turiis, Limitep, of the Kil- 
bowie Iron Works, Clydebank, Scotland, 
have appointed Burn & Company, Limited, 
of Howarth, as their sole agents in India 
and Burma. 
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NEW INVENTIONS. 


List specially compiled for THe Founpry TRADES 
JournNAL by Mr. GEORGE BARKER, Fellow of the 
Chartered Institute of Patent Agents, Consulting 
Engineer and Expert, 77, Colmore Row, BIRMING 
HAM. 

Telephone No. 1,300. Telegraphic Address 

“PATENT, BIRMINGHAM.” 





23,995. <A. F. Petcu. Controlling the 
speed of hydraulic rams, pis- 
tons, ete. 

H. Worspe... Manufacturing 
chains and chain cables. 

24,082. T. J. Trestpper. Manufacture 

of steel. 


24.037. 


24.281. WerkzerG MASCHINENFABRIK, 
Berner & Company. Pneu- 
matic hammers. 

and 24,823. W. H. Wess, W. G. 
Brette.t, and A. J, ADAMSON. 
Smelting of, or operating by air 
upon, iron and other metals. 

24,820. G. Craic. Metal melting fur- 

naces. 


24,507 


25,174. S. Wherpon. Apparatus for 
hardening and annealing cast- 
iron cylinders. 

25,357 and 25,358. W. EK. Hirkins and C. 
F, BEAKBANE. Automatic 
weighing machines. 


Applications marked * denote complete appli 
cations. 


OBITUARY. 


Mr. J. F. Donatp, of Johnstone, N.B., 
aged 60 years. 

Mr. Samvet Jenxnincs, of Sunderland, 
aged 64 years. 

Mr. I. G. WruriaMs, of the East Dok 
Engineering Works, Swansea. 

Mr. Joun Grace, of Messrs. Dean, 
Smith, & Grace, Keighley, aged 64 years. 

Mr. W. Asumore, of Ashmore, Benson, 
Pease & Company, Stockton, aged 78 
years. 

Mr. A. A. Rickany, founder 
Bloomfield Engine Works, 
aged 66 years. 

Mr. T. Pitraway, of Thomas Pittaway 
& Sons, wrought nail and chain manu- 
facturers, aged 72 years. 

Mr. J. Nasmitu, of Manchester, a 
former president of the Manchester 
Association of Engineers. 

Mr. R. S. Penper, who, with the late 
Mr. G. R. Turner, J.P., founded the 


of the 
Sunderland, 


Langley Mill Ironfoundry, Langley Mill, 
Notts, aged 74 years. 





QUERIES. 


This department of the Journau under- 
takes the answering of queries in foundry 
practice and pattern making. We trust 
our readers will afford us assistance in 
answering these queries so far as possible. 

Communications should be addressed to 
the “Editor, THe Founpry Trapr 
JournaL, 165, Strand, London, W.C.,” 
and must be accompanied by the correct 
name and address of the querist, not for 


publication, but as a guarantee of good 


faith. 


Pire Tones.—“ A. H.,” Exeter, asks : 
Do you know of any pipe tongs that will 
not injure the pipes? 

There are pipe tongs on the market for 
which it is claimed that by their use no 
injury to the pipes will result. We should 
advise you to write to manufacturers of 
this class of machinery. 


* * 7 


CastinG Rotis.—‘ Moulder” asks: 
We are making some roll castings which 
are 16 in. diameter and from 5 to 7 ft. 
in length. They are made on end and 
have always more or less dirt spots on the 
upper end. Do you think rolls of this kind 
should be made horizontally ? 

Rolls may be swept horizontally or ver- 
tically. For success in this class of work 
experience is required. Details are so 
many that we suggest you should look 
up the literature on the subject. 


* * * 


ANNEALING Castincs.—In annealing 
malleable and small steel castings, our 
method is to pack them in iron pans with 
red ore. The castings are well annealed, 
but the ore gets burnt on or stuck to them, 
and is not only bad to get off, but it greatly 
spoils the appearance of the castings. 
Can you suggest any means of preventing 
this, and causing the ore to leave the cast- 
ings readily, thereby giving them a nice 
clean appearance. 

With regard to the above, “ Ferrum”’ 
writes :—His trouble may arise from three 
sources, and he may find his remedy in:- 
1. Getting his castings well brushed with 
a steel brush, so as to get them free from 
all sand. 2. By bringing his oven up 
more slowly. 3. By examining the nature 
of his ore. The best to use is that with 
a greasy feeling when worked between the 
fingers. I think if he follows these siraple 
directions he will tind his trouble at an 
end. 
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Potisuingc Mertaurs.—‘J.M.,” Leeds, 
writes:—Please give me a receipe for 
polishing the bright work of an engine, 
such as the connecting rod and_ brass 
work? 

For polishing surfaces of iron, fine 
emery cloth is as good as anything else. 
For polishing brass or copper work there 
are several receipes. These can be cleaned 
with sweet oil and tripoli, powdered bath 
brick, or red brick dust, rubbed on with 
flannel, and polished with leather. Vitriol 
and muriatic acid make brass and copper 
very bright, but they very soon tarnish, 
and consequently require more frequent 
cleaning. A_ solution of oxalic acid, 
rubbed over tarnished brass with a cotton 
rag, soon removes the tarnish, rendering 
the metal bright. The acid must be 
washed off with water, and the brass rubbed 
with whitening in powder and soft leather. 
When acids are employed for removing 
the oxide from brass, the metal must be 
thoroughly washed afterwards, or it will 
tarnish on being exposed to the air. 

* * aa 

Rapip Expansion.—‘‘E. S.,” Bristol, 
asks :—I would like to know which metal 
or composition expands the quickest, and 
is at the same time the most durable. I 
want it to expand about jin. in an ordin- 
ary candle flame. 

The following table gives the expansion 
of various substances and covers most of 
the materials the foundry has to do with. 
The amount of expansion depends not only 
on the temperature, but also on the length 
of the piece used :— 





| Variation in length for 


. each 10 degrees 

Material. change of tem- 
perature. 
Antimony -0000603 
Bismutn -0000772 
Brass—cast ... -0001041 
Brass—rolled -0001054 
Copper .. -0001003 
Cast-iron — -0000617 
Wrought-iron 0000667 
Lead -0001587 
Steel ... si -0000353 
Tin we sais 0001225 
Zinc ... pa -0001700 


From this table you can select the 
material which suits your purpose best. 


7 * * 


Burnt Inon.— E.G.,” Sheffield, writes : 
—We have a lot of blast pipes to use up in 
our cupola; they have been exposed to 
heat, often red-hot, for ten years or more. 
This iron seems to cause dirt spots in all 
uf the castings. By melting these pipes 
with pig-iron should not the metal be 
satisfactory. 


The iron in the pipes to which you refer 
is in all probability nothing else than 
burnt iron. That is, it has become little 
better than an oxide of iron. Its colour 
is of the various shades of red, such as 
may be noticed in burnt grates, fire-bars, 
etc. Iron of this description should be 
used sparingly along with a large propor- 
tion of high silicon pig, if used at all. Any 
attempt to reduce such iron without a 
good softener is sure to result in pasty 
and sluggish iron, accompanied by an 
extraordinary amount of slag which plays 
havoe with the cupola. The great amount 
of waste, in any case, makes the opera- 
tion unsatisfactory. 

* t * 


Gun Mera Inpresstons.—“ B. & Co.” 
write :—We have been pouring gun metal 
on hot iron plates, which we want to get 
an impression off, but find that the metal 
flutters and will not lie. Perhaps you 
can tell us how to overcome the difficulty. 

“ Aluminium ” writes :—It is said that 
coating with aluminium paint the sur- 
faces of iron moulds when used for brass 
castings, causes the molten metal to lie 
quietly in the mould. 

The Frieze and Gilbert process uses an 
alloy of 5 per cent. of aluminium and 
iron for such moulds, this being claimed to 
secure the same desirable results without 
the paint. In this case the aluminium is 
thoroughly mixed with the iron, the meta! 
is poured into a suitable mould, to form 
the mould for making the brass casting. 

a - * 


Brazinc Strrevr.—‘W. W. D.,” New- 
castle-on-Tyne, writes :—I wish to secure 
a brazing material, with which two pieces 
of steel may be brazed together, then 
polished and blued, representing one piece 
of steel. Can any of your readers help 
me? 

“Shop Foreman,” in reply, says :— 
Solder for brazing steel is made as follows : 
Take 19 parts, by weight, fine silver, 1 
part copper, and 2 parts brass, and melt 
them under a coat of charcoal dust. This 
solder is white in appearance, and renders 
seams less observable, but probably the 
joint will show to some extent after the 
steel is polished and blued; much will de- 
pend on the manipulation during the pro- 
cess of brazing. 

——- QO-— — 
Messrs. Joun Rerp & Company’s pre- 


mises at Whiteinch, Glasgow, were re- 
cently the scene of a fire. 


Messrs. Wituiam Hamitton & Com- 
PANY’s works at Port-Glasgow, were 
recently the scene of a fire. Damage 


estimated at between £2,000 and £3,000. 
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CHART SHOWING THE FLUCTUATIONS OF THE METAL MARKET IN 1904 


lanuary. February. March. April Mav June. 
‘ 


13S 


PRICES OF METALS. 





The following table shows the approxi- 
mate latest prices and position of stocks of 
metals during the past two years :— 





J 
METALS, 1904, | 1903. 
} 


Iron—Scotch pig 
warrant coe, WEED face cee ects ER cen 0 
—Middlesbro’ war- 


rants ... . ton 
—W.C. M/nos Besse- 





mer eee ce UBER jece ccc cserccece 
a Scotch, 
30, a 11,804).......... 9,280 





Copper—C hili bars, 
MB .. ton £68 2/}6—£68 3/9| £56 5-£56 17.6 
—Stock, Europe & 
afloat.. eae 
Tin—English ‘ingots 
a ...£135--£135 10)...£135—£135 10 


—Straits -. ton £135--£135 2/6) £132 15-132 176 
—Stock, Ldn. ‘ind 
and afit a coe AL, DBl).......00000 13,489 


Lead—E nglish pig 
. £12 17/6—£13) £11 7/6—£11 10 
Speiter—Ord. site 


on... £24 15 £25. 


A £21—£21 5 
Quicksiiver-jaib} ) 


siiaianntneads DF Racca 45 
Aptimeny—5 Regu- 


© COD |...ccc00 £38—£40).... 





-- £24 10—£25 








July, August, September October. November. Dee 





CASTINGS. 


In the Cleveland district the following 
are the nominal rates current for cast 
ings :— 


£s.d. £s. d. 

Columns (plain ... ts - 610 0 to 7 0 0 

Pipes, 1} to 2} in. 417 6 to 5 2 6 

» 3 to4 in. ws - 410 0 to 417 6 

5 to 8in. Re - 47 6 to 410 0 

10 to 16 in.... . a £24: 2 Cu 8 

,» 18 to 2tin.. - 47 6 to 410 0 

Chairs pan . 310 0 to 3B 6 
Floor plates: (open 

sand) ome iat + 217 6 te 300 





Scrap. 


The quotations for scrap. subject to 
market fluctuations, is as follows :— 
Engineers’ heavy scrap, 50s., to 52s. 6d; 
ditto light serap, 20s. to 22s. 6d.; clean 
scrap brass 36s.; clean scrap copper, 57s 


lead (usual draft), lls ; tea (lead), 10s.; 
zine, 18s, 3d.; hollow pewter, 100s.; black 
pewter, 65s. per cwt. 
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Everything for the Foundry. 
JAMES EVANS & Co., 


FOUNDRY ENGINEERS, 
BRITANNIA WORKS, MANCHESTER. 
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SAND MiA ER. 


PATENT 


MOULDING-SAND 
MIXING MACHINE. 


Does more and better work in 

one hour than can be done by 

two men in ten hours in the 
ordinary way, 


ADVANTAGES. 
1.—Requires very small driv- 
ing power.— One H.P. 
for 2 tons per hour. 
2.—It accomplishes a great 
amount of work in a 
very short time. 
3.—Durable. Repairs are 
hardly ever necessary. 
-—The outlay is insignifi- 
cant in proportion to the 
results, and is soon re- 
covered by the enormous 
saving in wages and 
Money to be got but he can’t see it. better castings. 











Ironfounders or their Managers invited to see the Machine at Work. 


J. BAGSHAW & SONS, Ltd., BATLEY. YORKS., ENC. 
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New Centrifugal < < 


Sand Mixing For 
MOULDING 


Machine... SAND. 

















This Machine has been recently improved and has a 
capacity of 5 tons per hour. 


Both for the FINE QUALITY of sand and QUAN. 
TITY PRODUCED it is found they are preferred by 
moulders to the other types of Mixing machines in use. 


J. W. & G. J. PHILLIPS, 


23, College Hill, LONDON, Eng. 


TELEGRAMS ‘“‘COLLOQUIAL, LONDON.” 
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The McClelland Patent 


SAND MOULDING MACHINE 











Revolutionises 


WILL SAVE 
Foundry Work by FROM 
Simple and Direct 
Methods Satisfac- 70°), to 90”), 
tory to both Em- IN COST 
ployers and 
OF 


Moulders. 
MOULDING. 


Type A.— Power Operated Carriage run under Rammer, Mould Rammed, Carriage Returned 
and Box Lifted, all Automatically. Arrarged for one or two men to work continuously. 


NO OTHER SAND MOULDING MACHINE HAS THE SPEED. 
SIMPLICITY AND STRENCTH OF THIS. 


TURNS OUT BETTER MOULDS AND CASTINGS THAN BY HAND. 


THE SAFETY TREAD SYNDICATE, 


15, BARBICAN, LONDON, E.C. 


Telephone, 5646 Bank. 








Telegraph, “ Unslipping,” Londor. 
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decane GANISTER, 


i sissies Died smilie CUPOLA BLOCKS, 

OR SALE, “ Roots” Paten o. 5 

’ Pressure Blower (Nearly New), 14% in. FIRE BRICKS, 

outlet, outside bearing and driving pulleys, FIRE CLAY. 
| self i i 


al contained, on heavy foundation Silice Bricks, Tuyeres, Stoppers 


plate bed ; for 6 or-7 tons per hour. Photo Wousles Be. &e. Steel. Mouldere’ Com- 
) sent on application. Lloyds’ Patent Fan position, Silica Cement. 


(as New), 8 in. outlet, at half-price.—Address 
J. Grayson Lowood & Co., Ltd 











J. Licut, Wolverhampton. 











>OR SALE.—The Patterns, Drawings, DEEPCAR, near Sheffield. 
and Templets, with particulars of well- Telegrams: “ Lowood, Deepcar.” 
known and widely used Special Machinery, 
) suite able for Heavy Foundry. Price £500 





3 ) {GINEER,” care THE | 
| Tae oate tame, Jovi, ‘is, ‘Swand, |OUR PERSONAL ATTENTION 
ed ng W .C. AND LONG EXPERIENCE 





is at your disposal, should you entrust us 
: ” with the development or economical 
F' IR SALE.- —Foundry Blowers, No. 6 production of your invention. 
‘** Baker’s” Pressure Patent Blower for al ae ete ae 
two tons per hour; No. 9 for 2} tons, 10 in. Stamping in Brass, Steel, Germai Silver, 
outlets ; No. 4 Roots’ Blower, for six tons per Aluminium, Toolmaking, Repetition Work, &c. 





hour, outlet 12 in. ; one Lloyd’s Fan, 8 in. 
outlet. = above are practically as new.— PHILLIPS & HINE, 


Address, J. Light, Wolverhampton. To'edo Stamping Works, 








ce a eee ASTON BROOK ST., BIRMINGHAM. 








CHARLES D. PHILLIPS’ 

Registered and Improved THE HELICAL 
Foundry Core Oven, 
Indispensable in any Foundry using small Core:. CENTRIFUGAL PUMPS. 


Wade and Cherry’s © atent. 
Sote Manuracrur 
OND Parcarees, JOHN Cherry & Sons 
Pump Works, Beverley, Yorkshire. 


Tel. Address: ‘* CHERRY, BEVERLEY ” 











BLACK DELPH 
FIREBRICKS 


For High Temperatures. 
q Also Special Grades for 
ee tg re” CUPOLA LININGS, STEEL FURNACES, 








Registered No. 356,812. BRASS FURNACES. 
OVEN BUILT IN WALL. 

4 Shelves, each 10 inches deep. Sizes: Front CRUCIBLE CLAYS. 

width, 3ft. 6in. height, 4 ft. 8in. Inside, 


width, 3 ft. ; depth, 2 2 ft. 7 i. 5 batent, 4ft. 3in, 


Price. £ fe) 
CHARLES DP PHILLIPS, E. J. & J. PI PEARSON, 


LTD., 
Emlyn Iron Works, NEWPORT (Mon.). STOURBRIDGE. . 
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TOONDRy 


As supplied to the %Y 
British .. 
Admiralty Dockyards. & 


The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated “‘A.A.A.” Coppee 
Foundry Coke, carefully selected, and despatched in sheeted 
wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 

We have been using your Selected Foundry Coke for some considerable time. 

We have pleasure in stating that we are very pleased with it, as we find we get sounder and 
cleaner castings, more free from blow-holes and other defects, than we formerly did. 


From MOUNTFORT PHILLIPS & Co., Llantrissant. 
Liantri sant, October 25th, 1904. 
In reference to the Foundry Coke you have been supplying us with for the last six months, we 
have very great pleasure in letting you know that it has given every satisfaction, and that our Works 
Manager and Workmen give it the highest praise. 


Elders Navigation Collieries,..Cardiff. 


AIR COMPRESSORS 


DRIVEN BY STEAM, BELT, OR ELECTRICITY. 











‘2ajuRIeNs syyUOW ZI pur 
BulyIOM yualig ‘ADUat yy? YStPY 


HORIZONTAL & VERTICAL. 
Single Stage & Compound Types. 





SAND BLAST APPARATUS for cleaning large & small Castings, either steel, iron or gun metal. 


Tilghman’s Patent Sand Blast Company, Ltd., 


BROADHEATH near MANCHESTER. 























